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Chapter 1

BACKGROUND

Inventory

Inventories are commonly employed throughout the

economic world. Inventories may be thought of as idle

usable resources such as materials, persons, money, or

information at some point in time which may be added to

or depleted from (2,388). The primary purpose of an

inventory is to decouple successive stages in the

production-distribution-consumption chain and to thereby

permit production or supplier demand decisions to be made

independent of supplier procurement decisions (21389).

In more conventional terms, inventory safeguards against

variability in delivery and demand. Because inventories

represent idle assets, they are reduced to the lowest

possible level that management will accept. Lower inven-

tories risk stock-outs, production stoppages, and back

orders. On the other hand, high inventories result in

high carrying costs and increased risk of obsolescence

(17t142).
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Inventory Control

Inventory control tries to balance the various

risks mentioned. In order to do this, a forecast of

future demand must be made. This forecast is seldom

based on certain knowledge; rather it is based on the

uncertainty of irregular economic cycles, customer

demands, and technological advances. Inventory control

is confounded by the conflicting demands of manufacturing,

marketing, and purchasing. Manufacturing wants ample

stock reserves to meet its requirements, marketing desires

flexibility and fast response to customer demands, and

purchasing yearns for economic lot buying and favorable

financial conditions (6,10-11). In the face of these

competing demands and in an uncertain environment, the

inventory control system must answer the questions of how

much to order and when to order it. Regardless of the

types of product manufactured, sold, or distributed by

organizations, management decisions must be based on an

accurate assessment of what has happened and what will

happen. In order to do this in inventory control, future

demand must be forecast. Statistically based estimates

of future demand have been only partially accurate because

they are generally based on a measure of central tendency.

However, in inventory control there should not be too much

inventory for half the time and too little inventory for

2



the other half of the time. Rather, we must have the

right inventory level for all items at any point in time

(15,13).

Air Force Inventory

Control

As in commercial firms, inventory control is

critical to the Air Force. The purchasing, storing, and

distributing of inventory is a major budgetary expense

in the Air Force, and the limited availability of appro-

priations necessary to support inventory requirements has

increased this problem significantly in the last decade.

During the sixties, the Air Force established itself as

a leader in the automation of inventory control through

the use of an automated inventory control system. The

Air Force believed that effective inventory control could

determine when to order material and the quantity required

through mathematical approaches that can be employed on

a computer (6s19,32). The Air Force's use of determin-

istic models has certainly met with a large degree of

success. However, the control of inventory both in the

DOD and specifically in the Air Force has considerable

room for improvement. A review of the Defense Logistics

Studies Information Exchange (DLSIE) Index will quickly

reveal literally hundreds of papers involving countless

approaches and applications to inventory control issues.
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Clearly inventory control continues to be a major

challenge. The majority of these studies have common

links in methodology, either incorporating a new strategy

with an existing strategy of inventory control, or com-

paring a new strategy against an existing strategy.

Forecast accuracy is the critical issue in many of these

studies. Nevertheless, no one method of forecasting has

been discovered that effectively forecasts all item demands.

At the wholesale (depot) level of inventory control

in the Air Force, the quantities of inventory replenish-

ment for expendable items is based on an Economic Order

Quantity (EOQ) model. As stated in the Air Force Logistics

Command Regulation 57-6,

the EOQ Buy Computation System (AFLC D062) com-
putes wholesale stock levels and material requirements
for all centrally procured items identified by ERRC
Codes XB3 and XF3. This system is run at each ALC
four times a month using the most current asset,
demand, interchangeability and substitution (I&S) and
stocklist data, as well as permissive file maintenance
by the item manager (IM). The requirements forecast-
ing technique used is based primarily on the demand
concept, that is, future requirements are based upon
past demands L191pp.l-1 to 1-2J.

The inclusion of "permissive IM file maintenance" allows

a quantitative input for factors not based upon past demand

or the EOQ methodology. Essentially, this file maintenance

input allows the IM to compensate for perceived inaccuracies

in item forecasts as well as adding in projected new future

requirements. Permissive IM file maintenance is reflected

in the Quantitative Requirement portion of the EOQ (QR EOQ)
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and is identified by computation Code C. The research team

has not used items with QR SOQ since they are a very small

part of the inventory, but they are pointed out since they

can effect past demand history for individual items. It

should be noted that the D062 uses an equally weighted

eight-term moving average in its demand computation. This

is covered in more detail in Appendix A.

Focus Forecasting

According to Dr. Joseph Bowman of Carnegie Mellon

University, "a forecasting system that adapts a series of

brmulhs to item demand will outperform any single-formula

forecasting system . . . [15,15J." A new method of inven-

tory control, implementing this concept, was advocated by

Bernard T. Smith in his book, Focus Forecasting. The focal

point of this strategy to control inventory involves a

system utilizing a series of simple forecasting algorithms.

The algorithm that produces the lowest percentage of error

in forecasting demands when compared to actual demands for

inventory items over a period of time is selected by the

computer for each line item. The particular algorithm found

to be best for each item is used to forecast the inventory

needs for the upcoming months (153). Smith's method of

forecasting demand is executed by computer simulation. When

compared against single method models in a commercial appli-

cation, Bernard Smith's focus forecasting concept achieved

greater actual inventory forecasting accuracy.
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Problem Statement

The specific problem this thesis explores is

whether multiple model forecasting can more accurately

forecast demand than the system used by AFLC today. This

multiple model methodology has been practical only since

the recent increases in computer speed and concurrent cost

decreases in cost per performance unit brought on by the

commercial use of microcircuitry in computers.

Objectives

The objectives of this paper are straight-forwards

1. To develop categories of demand to typify

demands on the AFLC expendable inventory.

2. To compare the results of the multiple model

method to the results of the forecasting component of the

existing D062 system for each category.

3. To recommend further actions based upon the

results of the simulations.

In order to achieve these objectives, categories,

algorithms, and programs are necessary. These will be

covered in the chapter on methodology in some detail.

Hypothesis

Achievement of the research team's objectives

rests upon testing the hypothesis below.

6



Hypothesisa The multiple model forecasting technique

forecasts demand more accurately than the D062 system.

*1 -
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encomrasses eight quarters of data. For further detail

of the system, reference Appendix A.

These demand rates are then used in an economic

order quantity computation by the D062 system (see

Appendix 3).

:ultiele model forecastinz method. To forecast

effectively, the forecaster must decide which forecast

model is the most approrriate in given circumstances

(5:245). There may be a variety of models used to fore-

cast a -articular demand history. It is clear that

certain types of forecasting techniques are more anpli-

cable to some types of demand patterns than others (2:97).

For example, a simple moving average, simple exponential

smoothing, or causal regression model will not normally

be well suited to forecasting monthly demand exhibiti--

strong seasonal effects (2:97). The forecaster shouli

consider utilizing several forecasting methods for a

sin;rle demand pattern, and after assescinz the items to

be forecast, select the number of models best suited to

a -iven demand pattern (5:246).

The selection of a forecasting method derend

on many factors: the context of the forecast, the

relevance and availability of historical data, the I
accuracy of the forecast, the time period to be covered,

and the time available for makirg the analysis (16s31). 'I

9
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The literature revealed that forecasting experts

believe certain types of forecasting models work more

effectively with certain patterns of demand than others.

More specifically, the literature review indicated that

when predicting normal or constant demand, moving average

and exponential smoothing are the simplest and most appro-

priate of forecasting techniques. When forecasting trends,

double exponential smoothing, linear growth models, and

time series regression forecasting models should be used.

For seasonal and cyclical forecasting, base series or the

classical decomposition models offer the best forecasting

techniques. For irregular demand patterns, experts do not

agree on a particular model. Some experts state no one

specific model can forecast accurately, while others

advocate an adaptive time series method (5M-41).

The multiple model method used in this thesis

research incorporates a combination of strategies recom-

mended by experts (listed above) and other simple forecast

strategies. This thesis stresses simple approaches since

the researchers concur with Bernard Smith's opinion that

unless the users of the system understand what the system

is doing, they will distrust it.

Thus, the mathematically sophisticated Box Jenkins,

base series, or classical decomposition models were not

used to forecast seasonal or cyclical demands. Rather,

10



Bernard Smith's strategies for forecasting seasonal and

cyclical demands will be utilized. For a detailed expla-

nation of the individual strategies employed, refer to

Appendix C.

Model selection. The model that forecasts demand

most accurately will be selected from those available in

the multiple model method. The selection process is

accomplished by breaking each demand history into three

periods: a base period, a test period, and a prediction

period.

The base period is the historical data base needed

for each model and, as mentioned earlier, consists of actual

demand history. The length of this period varies from

model to model. The D062 has a data base of eight quarters,

the exponential model implicitly uses all available past

history, and Smith's models require from two to five

quarters.

Once a base period is established, a forecasting

start point is established and each model forecasts

demand for a one-year test period. Since this period is

the most current past period, actual demands (for this

period) are known to the researchers, but not to the model

doing the forecasting. The forecasts are compared to actual

demand for the test period, and the model with the smallest

variation from actual demand is then selected to forecast

demand for the next one-year prediction period (151l8-20).
11



This is a recurrent process in that the forecasting horizon

defines a new prediction period: the immediate past pre-

diction period becomes the current test period; the immedi-

ate past test period joins the base period data base; and

older data is dropped from the base period.

The selection and application of the model pro-

ducing the lowest percentage of error is done on a recur-

rent basis for each item. Thus, the model for a given

item may very well change from period to period.

Since the prediction period is a sub-unit of an

actual demand stream, the accuracy of the multiple model

method can be compared to the D062 forecasts.

Comparison method. Comparisons for this thesis

were made in terms of units. Comparisons based upon

cost are certainly possible, but the sample for such a

study would have to stratify cost, while the sample for

this study stratified only demand patterns.

This section discusses the source of data, the

significance of demand patterns, and the sample size

employed.

Data source. The most important requirement of

forecasting models is the availability of data. The D062

system maintains data types that record quarterly demand

rates for a five-year period.
12



The data for this study was gathered with the help of

personnel from AFLC/ACZRR and AFLC/ACVMS. Reference

Appendix E to see the program utilized to compile the

data.

Demand patterns. Items were selected for this

study that typify the following demand patterns t normal

demand (Figure 1). trend demand (Figures 2 and 3), seasonal

demand (Figure 4), and cyclical demand (Figure 5) (2158).

This approach was selected because these patterns are

analogous to the classical components of a time series

(10:611). By using examples that typify each component

of a time series, all the classical outcomes have been

generalized. For a brief discussion of time series, see

Appendix D.

Normal demand is typified by items which lack any

decreasing or increasing quantity trends over a period of

a year. Trend demand is typified by items with a sub-

stantial increasing or decreasing sales activity over

several review periods or with an overall sales increase

or decrease in consecutive years. Seasonal demand or

cyclical demand are representative of items that have a

"peak and valley" situation which re-occurs. When items

normally have sales restricted to a single month or to a

maximum of two or three months per year, they can be

considered seasonal. When items normally have sales

13
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that occur over periods of greater than or less than a

year, they may be referred to as cyclical items. Season-

ality is cyclical behavior with periodicity aligned with

the calendar year (8171-73)0

Samnle size. Important to any research is the

selection of the proper subjects or items of study,

referred to as a sample (4,134). Sampling is based on

two premises. One is that there is enough similarity

between the total population and the sample so that a

few individual items will effectively describe the popu-

lation. Secondly, while certain elements of a sample

overestimate the population value, others underestimate

it (4t167). Samples are derived from populations which

are sets of values that correspond to a characteristic of

a universe of items (14).

This thesis research deals with the universe of

AFLC D062 Master Items. From this universe a population

could be considered as the set of values which are the

demand rates on these items over a five-year period (20).

From this population (as stated earlier in the methodology

overview), sample items were selectively picked from the

D062 system that fell into specified demand pattern cate-

gories (normal demand, trend demand, seasonal demand, and

cyclical demand). If the items were to be randomly

selected, literally hundreds of items would have to be

19



analyzed in order to determine the profile of the universe

with regard to demand patterns.

Therefore, the purposive quota sample was to be

employed. This particular type of sample selects subjects

to conform to predesignated control measures (4,166). The

control measures in this thesis research was demand patterns.

The sample size, to effectively represent each demand

pattern, is strictly a managerial decision. There is no

theory or law that states what the correct sample size

need be. The size of the sample may be anywhere from one

item to hundreds of items to show that the demand patterns

do exist (14). To effectively represent each demand

pattern, and to utilize each forecasting method, fifteen

items were selected from each category for a total sample

size of sixty items. This provides a large enough total

sample to utilize statistical tests and to make some gen-

eralizations. The resulting information is ratio-level

measurements of discrete values between the dependent

factor (demand) and the independent factor (time in

months).

Analys is

For each item, the units forecasted by the D062,

units forecasted by the multiple model method, and actual

units demanded were known for the prediction period. A

mean absolute deviation (MAD) comparing the D062 and

20



multiple model method was computed. This facilitates the

use of statistical tests for matched pairs to determine the

accuracy of the two methods (10320). A significant dif-

ference in accuracy allows an inference regarding the apt-

ness of the multiple model method for forecasting demands

for expendable items.

21



Chapter 3

DATA COLLECTION

Introduction

The purpose of this chapter will be to identify

the type of data required, its origin, and its validity.

Data Type

Retail or wholesale demand data could have been

used to compare multiple model forecasting effectiveness

with the effectiveness of a single model system. Whole-

sale demand data was selected for a variety of reasons a

1. The research was undertaken at Wright-Patterson

AFB where wholesale data was available through AFLC Head-

quarters. Preliminary investigation suggested acquisition

of wholesale data would be easier than obtaining retail

data. Additionally, individuals having expertise in the

D062 system were more accessible to aid in the selection

and acquisition of wholesale data.

2. Wholesale data portrays Air Force aggregate

demand, and would be expected to illicit demand patterns

desirable to support the research objectives of this

thesis. Retail data would contain the components of the

same demand patternst however, a greater volume of data

would have been needed in order to typify each demand

22



pattern. This was due to the lower aggregation level and

the greater visibility afforded the random patterns asso-

ciated with that level.

3. Wholesale data incorporates retail data to

form the data base currently utilized by the D062 system

to forecast demand.

4. Finally, when multiple model demand forecast-

ing proves to be more effective than the D062 system,

changes in the current forecasting system would be most

readily accomplished at the AFLC or wholesale level.

Data Collection Method

As previously stated in Chapter 2, a purposive

quota sample was to be employed. This sample selects

subjects to conform to predesignated control measures

which, in this research, were the four classical demand

patterns. To effectively represent each demand pattern,

fifteen items were to be selected from each category, for

a total sample size of sixty master items. These sixty

items were all to be master items from the universe of

D062 items. Obtaining the data necessary to select the

sixty master items was to be a multi-step process.

SteD one. A computer program was developed (see

Appendix F) to extract a list of master item stock numbers

loaded on the 2750th Supply Squadron (Wright-Patterson AFB)

computer. The list consisted of three thousand plus master
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items by stock number, and demand data on each number for

the two previous six-month periods.

Step two. Data was not desired for every stock

number on the master item list. Based upon information

obtained from the list described in Step One, 156 items,

that indicated some representation of the demand patterns

required, were selected.

Step three. With the help of AFLC/ACZRR and

AFLC/ACVMS personnel, a three-part computer program was

developed for demand data compilation (see Appendix E). A

three-part program was necessary because data format

changes have occurred in the past five years. Upon com-

pletion of the computer program, the original list of 156

items was submitted with the expectation that demand data

for the years 1974-1980 would be obtained for approximately

seventy-five percent of the items. One hundred percent

return was not expected because stock number changes and

deletions over time would cause attrition. However,

initial computer runs returned five years of demand data

for only thirteen stock numbers.

Problems

There were a number of major problems encountered

with the collection of data.
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1. The D062 system records demand data on computer

tapes. AFLC personnel recently discovered that data

recorded on some of the tapes had erroded due to lack of

proper care, poor quality tapes, and a high percentage of

tapes being creased in handling and storage. Thus, there

is no available data for certain periods of time for cer-

tain stock numbers.

2. Because this research requires a minimum of

twenty quarters of data (five years), the collection and

actual retrieval of data was difficult, and sometimes

impossible. Original tapes had to be rebuilt, and the

computer program required four or five complete runs

against each ALC to obtain demand data on the stock numbers.

3. The computer's failure to match stock numbers

with demand data on historical tapes insinuated the

original list of 156 items were not all master items in

the D062 system. Sixty-three additional items were

selected using the technique described below. The use of

this technique also validated the original list of items.

The items on the list of master items received from base

supply (over 3,000) were compared to a list of items in

the D062 system managed by Sacramento ALC (over 86,000).

Items appearing on both lists were selected. The

Sacramento ALC was utilized because it had the smallest

number of items. The new list of items was then resubmitted
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and, when combined with the previous list, run through the

D062 history tapes. Again, similar problems recurred

while attempting to retrieve the data.

4. Computer time necessary for computer runs to

obtain demand data was lengthy. The average run time was

three to four hours. Therefore, the program could only be

run overnight, rather than during normal duty hours. In

addition, the priority of the program was very low. As a

result, on some nights it was not run at all.

Data Generation

When it became eivdent that efforts to extract

actual demand data were not succeeding, generation of data

to simulate demand patterns became necessary. This was

accomplished using the DYNAMO simulation program (13). The

program generated data which simulated cyclical, seasonal,

trend, and normal patterns. Data generated through simu-

lation were entered in the program used for forecasting

(see Appendix I).

Actual Data

Without actual data, recommendations comparing the

effectiveness of the forecasting component of the D062

system and the multiple model method of forecasting

demand could be based only on theory. Following data

generation, the authors continued extensive coordination
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with AFIT/ACDO personnel and finally partial actual data

were received. However, the data were received too late

and in too small a number to permit sorting into demand

patterns as originally planned. Therefore, the total

demand data received (five years for sixty-seven stock

numbers from San Antonio and Oklahoma City ALCs) were

entered into a common file and input to the developed

forecasting program. Actual quarterly inputs received

from the D062 system are listed in Appendix H beneath the

forecasts computed and are labeled as "raw data." An item

number is shown for each string of raw data in Appendix H.

Item numbers for data from the D062 system are cross

referenced to their stock numbers in Appendix K.

Data Validity

The data recorded on the tapes utilized in this

research came from material requirements for all centrally

procured items identified by ERRC codes XB3 and XF3 (19,p.

1-2). Since the D062 system is the only source of demand

data for master items at the wholesale level, it is con-

sidered the most valid source available.

Data errosion on stored tapes and the inability of

AFLC personnel to readily access historical data during a

six-month time period lead to suspicions regarding the

actual data base. However, since both AFLC demand fore-

casts and the multiple model method employed in this
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research were based on this common base, comparisons of

relative effectiveness were considered valid.

Summary

In summary, data used for actual analysis were of

two types,

1. Theoretic randomly generated data consisting of

fifteen cases each for four classical demand patterns -41

(normal, trend, seasonal, and cyclical) as generated by a

standard library software package (DYNAMO).

2. A sample of sixty-seven actual item demand

historics from Oklahoma City and San Antonio ALCs, which

were not selected in a purely random fashion. After the

many difficulties involved, the researchers were not able

to identify any known bias inherent in the secured data

except that only two of the five ALCs are represented.

This, of course, does carry certain implied biases.

A discussion of the analysis of the data is pre-

sented in Chapter 4.
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Chapter 4

DATA RESULTS AND ANALYSIS

Introduction

The attainment of the objectives presented in

Chapter 1 depend on testing the hypothesis: the multiple

model forecasting technique forecasts demand more accurately

then the D062 system's forecasting component.

The first objective, as stated in Chapter 3, was

not fulfilled. Demand categories were not developed from

the AFLC expendable inventory due to time constraints and

unforeseen problems. Therefore, the actual AFLC demand

data received were compiled into an aggregate file. How-

ever, demand categories were developed for the generated

demand data.

The second objective of the thesis was to compare

results of the multiple model method to results of the

forecasting component of the existing D062 system for each

demand pattern. The T-Test for matched pairs was used as

the method of comparison. The matched pair's purpose ist

1. To reduce extraneous influences on the variables

being measured (in this instance, the mean absolute devia-

tion) and
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2. To reduce the effect of subject-to-subject

variability, when the magnitude of the treatment effect

is near (or less than) sample-to-sample variability

(11,270).

Also, unlike many other tests, no assumption of independ-

ence between the elements of the matched pairs is neces-

sary. This was important, since the same actual demand

underlies each element of a pair.

Data Preparation

Each of the forecasting methods used (see Appendix

C) were utilized in all nine quarterly time periods. A

mean absolute deviation (MAD) and bias for each method

when compared to actual demand was then derived. The

following formulas were used in the derivation:

MAD = .IForecast-Actuall
n (1:330)

Bias = £(Forecast-Actual)
n 

(1331)

Each item's MAD for the D062 (eight-term moving average) and

focus forecast method were used as a match pair in a statis-

tical T-Test. To compute t, the paired difference variable

is formed.

Di = XI-X 2

where, Di = Difference between MADs

X1 = MAD using D062 forecasting technique

X2 = MAD using focus forecasting technique (10,320)
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Prior to the T-test pairs compilation, the mean

absolute deviations for the D062 system and the Focus

Forecasting system were arranged in matched pairs. The

matched pairs represented generated data strings and actual

AFLC stock numbers (see Appendix K). The matched pairs

from generated data were placed into demand pattern files

(normal, trend, seasonal, and cyclical), and also combined

to form an aggregate file. The matched pairs from the

actual data were placed into an aggregate file (see Appen-

dix J). Because each series of demand data had its own

range of data values, the percentage reduction in the mean

absolute deviations rather than an absolute reduction is

shown. Changing, the mean absolute deviations to percentages

required the following computationst

1. The D062 forecast mean absolute deviations were

considered 100%.

2. The Focus Forecasting (FF) mean absolute

deviations were adjusted to a percentage utilizing the

ratio listed below,

D062 1 i00
FF FF adjusted

Following the percentage adjustments for the mean absolute

deviations, the T-Test for matched pairs was employed.

31



Data Results

T-test nairs results. The results from the T-Test

are shown below. Results from the generated data are

listed by demand patterns (normal, trend, seasonal, and

cyclical) in Table i. The results from the aggregated

generated and aggregated actual demand data are listed

in Table 2. The mean differences in Tables 1 and 2 are

expressed in percent of accuracy improvement for Focus

Forecasting for positive differences. The sample mean

(difference in the adjusted pairs) was computed by

utilizing the statistical formula for the T-Test:

nD = O .
i=1 ' (10:320)

n
The standard error was computed by the T-Tests utiliz-

ing the statistical formula.

= 2 SD
n

where, S2 D = n (D. 2

n-l (10:320)

Confidence interval results. Utilizing the results

from the T-Test pairs, confidence intervals were developed.

Confidence intervals were employed rather than point esti-

mates because of the desire for an inferential statistic

versus a descriptive statistic. Therefore, the authors

could infer that, by using the multiple model technique
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Table 1

Generated Demand Data T-Test Results

Demand Mean (Difference Standard
in Adjusted Error

Matched Pairs)

Normal Pattern -22.1133 7.641

Trend 76.3867 3.804

Seasonal 3.2267 5.828

Cyclical 7.6067 7.427
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Table 2

Aggregate Demand Data T-Test Resultsj.

K

Demand I-ean (Difference Standard
in Adjusted Error

Matched Pairs)

Aggregate
Generated 16.2767 5.675

Aggregate1783
Actual 1.874.575
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to forecast demand, the percentage of improved accuracy

gained for any given item would fall within a statistically

computed interval with a certain percentage of confidence.

A 90% confidence interval was utilized by the authors.

Two different statistical formulas were required

to determine confidence intervals, because the population

sample sizes for the generated data and actual data are

not the same. For the individual patterns of generated

data, the sample size was 15 which necessitated using the

confidence interval equation for a normal population,

L = -+ t(l-o,-/21 n-l)S(D)

U = + t(l-o/2 n-I)S(D) (10:320)

For the actual data, the sample size was 67, requiring the

confidence interval equation for a large sample:

- L = - Z(l-c9/2)S(D)

U = 5 - Z(l- /2)S(D) (10,322)

The results for the 90% confidence intervals are shown by

demand patterns for generated data in Table 3. The results

for aggregated generated and aggregated actual data are

shown in Table 4. Confidence limits represent the per-

centage of improvement focus forecasting showed (for posi-

tive numbers) when compared to D062 performance.
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Table 3

90% Confidence Interval for Generated Data

Lower Upper
Confidence Confidence

Demand Limit Limit

Normal -34.67 - 9.55

Trend +70.13 +82.63

Cyclical - 4.61 +19.81

Seasonal - 5.87 +12.31



Table 4

90% Confidence Interval for Aggregated Data

Lower Upper
Confidence Confidence

Demand Level Level

Aggregated
Generated +6.94 +25.6o

Aggregated
Actual +9-95 +25.00
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Data Analysis Generated
Data

Normal demand data. The results obtained for

normal demand data, for a 90% confidence interval, sub-

stantiates multiple model forecasting is not as accurate

as the D062 system. This is not unexpected since the D062

system employs a moving average forecasting method. There- V
fore, the D062 system slowly adjusts to demand changes, and

where no real change exists beyond randomness about a

uniform distribution, the D062 excells by smoothing the

effects of the randomness.

Trend demand data. The results obtained for trend

demand data indicated multiple model forecasting is far

more accurate than the D062 system. The multiple model

technique outperformed the D062 system because the D062

system does not adjust to rapid changes in demand. Demand

forecasting models that do respond to rapid demand changes

were employed in the multiple model technique used in this

research.

Cyclical demand data. The results for cyclical

demand data indicate the D062 systems will forecast demand

more accurately in some instances than the multiple model

forecasting technique, but overall, the multiple model

technique is more accurate. The same reasoning applied to
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the results of the D062 system in forecasting trend demand

data can be aplied to cyclical demand data. The D062

moving average forecasting system does not readily respond

to rapid changes in demand data; but when the cyclical

amplitude is relatively small, an eight-quarter moving

average can adequately smooth and forecast demand.

Seasonal demand data. The results for seasonal

demand data show the multiple model technique is an average

of 3.2% more accurate than the D062 system, but does not

outperform the D062 in all cases. It must be remembered

that seasonal demand data was based on four time-periods of

data, and the D062 moving average forecasting systems are

based on an even multiple of this period (eight time-

periods of data). Therefore, it would be expected that

the moving average technique utilized by the D062 system

would forecast demand with about the same accuracy as focus

forecasting because it averages out the demand data over

these time-periods and both methods forecast for a one-year

period.

Agrexate demand data. When generated demand data

was aggregated, the results showed that the multiple model

forecasting was appreciably more accurate in forecasting

total demand than the current D062 system utilized by AFLC

today. However, the generated data results are only based

on a theorized data base. The similarity of results
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between aggregated generated data and aggregated actual

data suggests an underlying soundness to the concept and

method of generating data, as well as suggesting the real

data contains similar types of patterns. When compared

with the results from actual demand data, one can infer

very strongly that the multiple model forecasting technique

is more accurate than the D062 system's forecasting com-

ponent.

Actual demand data. The results from the aggre-

gated demand data closely match that of the aggregate

generated data. Examination of plots of the actual data

revealed configurations of demand are not always readily

discernible. The results infer each demand component was

present whether it was readily discernible or not.

Summary

In both aggregated data files (generated data and

actual data), an improvement in forecasting accuracy of

approximately 17% was found. The use of classical demand

patterns as a basis for the generated data, and the simi-

larity of results between the aggregated files, lends

credence to the generalizability of the real data despite

its rather small size.

4o
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Chapter 5

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The results of the research and data analysis

suggest several conclusions which can be related to the

objectives of the thesis.

The first objective of the thesis was to develop

categories of demand to typify demand on the AFLC expend-

able inventory. As previously stated in Chapter 3,

demand patterns were not developed for actual data because

of time constraints. Yet, the generated data base, struc-

tured upon classical demand characteristics, closely approx-

imated the use of real data in terms of overall aggregate

results.

The second objective was to compare the results of

the multiple method to the results of the forecasting com-

ponent of the existing D062 system for each category. This

was accomplished for generated data but not for actual his-

torical data (see Chapter 4).

The third objective was to recommend further

actions based upon the results of the analysis. This

objective was the goal of this chapter.
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The hypothesis made in order to achieve the objec-

tives was that multiple model forecasting techniques would

forecast demand more accurately than the D062 system.

Based upon the investigation conducted:

1. The multiple model forecasting technique does

forecast, based upon actual or generated demands, more

accurately than the single method currently used in the

D062 system.

2. Whether the multiple model technique is com-

Dared with the D062 system utilizing generated data, or

actual data, the multiple model technique shows similar

improvements in accuracy.

Recommendations

The third objective of the thesis was to recommend

further actions based upon the results of the analysis

accomplished. The recommendations considered important

to further evaluate the two forecasting systems, and to

extend the scope of this thesis, follow.

The focus forecasting technique. The following

recommendations apply to testing the multiple model method-

ology.

1. Additional forecasting methods beyond those

models used in this research should be tested. No attempt

was made in this thesis to find a model or the models best
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suited to the actual demand data. The focus forecasting

method does not require any set number of models; rather

the method can be tailored to its specific application.

Investigation of models appropriate to the D062 could

increase the effectiveness of the focus forecasting method

beyond that shown in this thesis.

2. Alternative heuristics should also be tested.

The authors' heuristic was simply to forecast for one

period (year) using the best performing model in the immedi-

ate passed period. The multiple model technique should

also be tested using two or three-time periods as a

decision basis, and then comparing forecasts with the DC62

forecasting system.

3. The research should be replicated utilizing a

true random sample of actual data rather than the limited

available data used for this study. This would enhance

the generalizability of the previously mentioned conclu-

sions and permit further insights such as cost effective-

ness,

4. Utilize the multiple model of forecasting

demand in a test mode for a time-period of one year con-

currently with the D062 system. This could be done for one

ALC to reduce test costs. This would enable a true com-

parison of the two forecasting systems to be made, and pro-

vide data to substantiate more effectively the authors'

conclusions.
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The D062 system. The following recommendations

apply to the D062 system.

1. The authors feel that actual demand data

should be archived by individual months rather than

quarters. This would enable demand data forecasting to

be accomplished utilizing more variable demand patterns.

The D062 uses monthly demand in reaching its quarterly

figures (19%P.7-2). Storing data by month would not pro-

hibit quarterly aggregation and would enhance any further

research and system effectiveness studies.

2. The current state of archived demand data

tapes held by AFLC is a source of serious concern. The

problems encountered over a six-month period by those

responsible for the archive function raise several ques-

tions. Standardization and documentation of data access

procedures is clearly inadequate, based upon the researchers'

experience. Management attention is necessary if a meaning-

ful historical data base is to be achieved. Without a

historical data base, analysis of inventory management

effectiveness is not complete.

Demand accuracy and total cost. The following

recommendation applies to demand accuracy and total cost.

Research should be undertaken to expand the scope

of this thesis to determine if the multiple model forecast-

ing technique incurs a significant cost saving factor by
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forecasting demand more accurately than the D062 system.

The impact of demand accuracy on EOQ total cost can be

shown as the relationship in the classical EOQ model between

cost (K) and order quantity (Q) (7334). The equation is

shown below,

K +

where K* and Q* are the cost and order quantity at optimum

levels. From this equation the plot in Figure 6 can be

developed. The figure shows a relative flatness in the

area of the optimal relationship to the extent that a

relatively large error in Q would lead to a rather small

change in K.

Assuming that the D062 system utilizes a relatively

simple EOQ approach, let D* represent the results of focus

forecasting, and D represent the D062 forecast of demand.

Let D* = 100

and D = 117

(which corresponds to the findings of approximately 17%

improvement in forecasting accuracy). Using the classic

EOQ approach,

Q 2DC

where Q = the economic order quantity

D = demand

CO = Order costs

CH = holding costs
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For the given demand values (D and D*), with order and

holding costs held constant,

= 1.08

and therefore

K= 1/2 1 + 1.08)

= 1.003

and consequently, little impact would be expected upon

total costs However, the D062 used EOQ year factors, which
multiply D by a number between zero and 3.0, to determine

the projected volume of total demand for the item (19,pp.

7-11 to 7-13). Thus, the authors suggest that the normally

expected small change in cost may well be confounded by

the EOQ year factor. If, as an extreme example, 3.0 = EOQ

year factor, then

__ 13(117)
Q* 1 00

- 1.87

This equates (using Figure 6) to a 20% difference in total

cost which has serious implications for inventory invest-

ments.

Currently, there are roughly 650,000 items in the

AFLC D062 system. On an end-of-month basis, AFLC produces

ouy positions for an average of $40 million on these items
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(18). Based upon these figures, the total yearly monetary

amount spent for inventory control and replenishment equals

$480 million. Thus, a .3% cost saving equals $1 million,

and a 1.87% cost saving equals $5.52 million. Therefore,

this research has not directly attempted to relate demand

forecast accuracy to total EOQ cost, but clearly, further

research is indicated since deviation from optimal order

quantities (Q*) resulting from imperfect forecasts in-

creases cost. Further, the effect of the total imbedded

techniques inherent to the D062 system can tend to magnify

the variances from optimal buy quantities actually deter-

mined. Given the significant resource investment which the

D062 system is designed to help manage, continued research

is indicated if orly to provide periodic validation of the

effectiveness of this decision support system.
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DEMAND

Because this thesis deals with demand histories,

particularly those from the D062 system, an understanding

of what demand entails is essential.

This thesis research was concerned primarily with

demands for expendable (ERRC XB3, XF3) items; thus, the

authors used the definition of demand found in AFLC Regu-

lation 57-6.

A demand is a valid requirement for materiel
placed upon the supply system by an authorized cus-
tomer 19:l-21.

Demand data are accumulated by the D032/34A system

prior to being subsequently passed to the D062 system

(19,1-2). Demand frequencies considered over a base

period (a period of time for which demands are known) can

be expressed as a demand rate. To develop the base period

for computational requirements, the number of elapsed days

in the current quarter must be known (191p.7-l). Normally

the demand rate used by the D062 system is computed as a

weighted average (with implied equal weights for terms) of

the most recent two years' demands netted by serviceable

returns for the same period (19:p.2-1).

AFLC uses a "program monthly demand rate" (FOIDR)

in its EOQ computation. This PMDR is composed of two com-

ponents, the AF Monthly Demand Rate (MDR) and a "program

ratio." 50



The MDR is determined as follows,

DUC
MDR = -

where,

DUC = Last seven quarters of data for which com-

plete data is available, plus the cumulative

data available for the most recent quarter

times a "remainder factor" which approximates

the total demand for the eighth quarter.

This applies only to items with quarter tallies of 8.

Formulas for items with quarter tallies less than 8 may be

found in AFLCR 57-6 (19372). This research considered only

items with at least twenty quarters of demand data and

therefore eight quarters of data were available.

The peacetime program ratio is basically a scalar.

All items are assigned a program ratio based upon the item

management code. Selective program ratios can be less

than or greater than 1.0, and are assigned by HQ AFLC/LOR

to items with specific management codes. The standard

program ratio is 1.000 and is assigned to all items not

assigned a selective program ratio (19,1-2). The program

monthly demand ratio, then, is the monthly demand rate

times the peacetime program ratio (19:p.7-2). Nearly all

items in the D062 are assigned standard program ratios, so

normally the Program Monthly Demand Ratio will not vary
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from the MIonthly Demand Rate. In this thesis, research

data will be based on the Program Monthly Demand Ratio.IL

it
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ECONOMIC ORDER QUANTITY

The reason demand forecasting is so important is

that it is the common input variable of most ordering

systems. This includes the fixed period, fixed quantity,

and economic order quantity (EOQ) models. The Air Force

controls its inventory through a modified (EOQ) model with

the objective being to find the right quantity of material

to order at the correct ordering point. The total EOQ in

the D062 system is the sum of the Air Force (AF) EOQ and

Quantitative Requirements (QR) EOQ.

The AF EOQ is derived by multiplying the program

annual rate by the EOQ year factor. QR EOQ is derived by

multiplying the EOQ year factor by 4 (19,P.7-3).

The subjectivity of QR EOQ is recognized, but since

(only approximately) two percent of D062 items are assigned

QR EOQs, their impact is not considered in this paper.

Only computation Code B items (AF EOQ) are considered.

EOQ in both portions of this formula utilize a standard

EOQ formula known as the Wilson Lot Size Formula,

S2ACO

where, Q = Quantity per order

A = Dollar value of the program annual rate

(demand) using actual unit cost

CO = Cost to order

CH Cost to hold (191p.7-3)

54



APFE1'DIX C

55



II

FORECASTING METHODS UTILIZED

Many forecasting techniques have been developed

for various systems. Focus forecasting uses some number

of methods concurrently rather than using only one method.

The methods described in the succeeding paragraphs were

used in this research.

The moving average model would be expected to

perform well in normal constant demand situations. The

moving average method assumes that the data generating

process constitutes a time series:

Ft = D+e

where,

Ft = forecasted demand for period t (a random

variable)

D = the average demand over time (a constant)

e = a random variable with a mean of zero as

constant variance over time (8a108)

The moving average technique may be notationally described

as

Ft+1  = Dt+ Dt + Dt 2 +. . . + DtN+1
N

- r t - + I1 Di

i=t
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where,

Ft+I = Forecast for the next period, t+l

tN+lD = the actual demand at time t, t-l,
i=t t-2 . . . t-N+l

N = the number of observations used in

the coverage

(4343) I
The moving average method was utilized in two

formss an eight-term moving average (the method utilized

by the D062 system), and a four-term moving average. These

methods are noted in the output of the forecasting program

used as "forecast" and "YL = Y(L + 1)" respectively (see

Appendix H).

In forecasting trend demands, exponential models

would be expected to perform well (5,37). Exponential

smoothing exists in numerous forms. Simple exponential

smoothing is a weighting technique whereby more recent

data is weighted more heavily in forecasting demands than

past data. In other words, these weights decrease expon-

entially with time. The weights attached io each obser-

vation are thust

+ c(1 -clDt_ + 0'(i -0) 2 Dt 2 +.,(l -,)3D_+

. . . +<(- c)nDt n
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where,

D= Demands for each period t through t-n (n

periods prior to t)

= A weighting value which lies between zero and

one

The sum of the weights equals one, and the weights decrease

with age due to the exponent associated with each term.

The series is summed and gives the single exponentially

smoothed forecast for period t+l. The resulting equation

can be expressed as,

Ft+I = Ft +0(Dt - Ft)

Thus, the new forecast (Ft+l ) is equal to the old forecast

plus c times the error in the old forecast. The closer

is to 1, the more the new forecast will incorporate an

adjustment for the error in the forthcoming forecast; the

nearer o is to 0, the less sensitive the new forecast will

be to the error in the prior forecast. The exponential model

utilized in this study used an ' value of 0.2. This value

is well within the range of 0.01 to .3 cited in the litera-

ture as most often appropriate (9163). This method is

referred to in the output from the developed forecasting

program as "expo smth." (see Appendix H).

A second exponential model utilized, the adaptive

smoothing technique, adjusts O over time based upon the

magnitude of forecasting error. The same basic equation
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holds as cited in the simple exponential smoothing case

with the following exception. Rather than being a constant,

oS is derived from the equationt

t+l

where,

Et = A'et + (l- )Et_1

Mt = Plet I+ (-A)M"t1l
and et = x t - Ft

Beta is set at 0.2, the most usual value encountered. Et

smooths the actual errors (et), while Mt smooths the abso-

lute error values. Alpha t+l was utilized rather than cxt

to try and eliminate over sensitivity in IX (9:68). This

method is referred to in the output from the forecasting

program as "adapt smth" (see Appendix H).

Both exponential and adaptive smoothing techniques

had to be slightly modified so that yearly forecasts could

be made quarterly. This was necessary so that the forecast

period would be one year, and thus compatible with the

portions of the D062 system which utilizes the forecasted

demand.

A least squares fit approach was utilized as a fore-

casting technique noted as "Trend" in the forecasting pro-

gram. This method used the most current eight data points
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to derive a regression line by the method of least squares

fit. This method finds values for the linear equation,

Y = A + Bx

where, B = (x-x)(x-V)

(x_;F)2

A =y- B1

(11,323)

This linear function is then extrapolated for a one-year

period, values found at each q~iarter, and these values

summed. This method is referred to in output from the

forecasting program as "Trend" (see Appendix H).

Bernard.Smith found seasonal and cyclical demands

closely approximated by a very simple strategy referred

to in the forecasting program as Smith #1. The effective-

ness of this approach was demonstrated by Smith for an

application in the wholesale hardware industry. This

method states that whatever the percentage increase or

decrease over last year in the past three months will

probably be the percentage of increase or decrease over

last year in the next three months. To find the forecast

for Quarter Six, demand in Quarter Five would be divided

by demand in Quarter One, and the quotient multiplied by

the demand in Quarter Two. In more general terms,

Fij+l 4-1,j+2 )
0il,j
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where,

Di, j = demand in year i, quarter j

F i j = forecast for year i, quarter j

(adapted from 1120-21)

Smith also used another simple strategy which

proved effective in practice. It states that whatever

the demand was in the past three months will probably be

the demand in the next three months. In notation, the

strategy may be written as

Di = Fi+1

where, Di = demand in Quarter i

Fi+l = forecast demand in Quarter i+l

(11,20-21)

This method is referred to in the output from the fore-

casting program as "Smith #1" (see Appendix H).

The last method used, the focus forecast technique,

draws on all of the techniques previously described. In

each period it finds the method which most closely estimated

actual demand, and then utilizes that method to forecast

demand for the next period. It is referred to in the

output of the forecasting program as "focus forc" (see

Anpendix H).
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TIME SERIES ANALYSIS

Any time series, a sequence of observations at

equally spaced intervals in time (7,605), can be thought

of as being composed of five components. These com- LI

ponents are level or normal, trend, seasonal, cyclical,

and irregular random fluctuations (9,106). Normal captures

the scale of a time series, trends identify the rate of

growth or decline of a series, seasonal variations may

result from natural forces or man-made conventions, cyc-

lical variations are aberrations between expanding and

contracting economic activity, and irregular fluctuations

are the residue (9,106).

The classical multiplicative time series model can

be represented by the equation

Y = Tx Cx Sx I

where, Y = dependent demand variable

T = trend component

C = cyclical component

S = seasonal component

I = irregular component (10,611)

An additive model also exists. It uses the same components,

but the components are additive rather than multiplicative.

The trend component describes' the long-term sweep of the

series and is usually represented by a smooth curve. In
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the context of the demand patterns, "trend" could refer to

either normal or trend demand. The cyclical component

describes the periods of relative expansion and contrac-

tion of more than one year duration and consists of cycles

which may vary in both amplitude and duration. Seasonal

components describe the pattern of change recurring on a

yearly basis. The irregular component describes the

effects of all other factors and tends to have an irregu-

lar, sawtoothed pattern (7,61l). The irregular component

can also be referred to as system noise or the random

distortion of a seemingly predictable demand pattern K
(llixiii).

Any time series mode can be explained by varying

proportions of the four components just defined. One

would not expect to find abundant real world examples of

time series models (demand histories) which are made up of

one and only one component of the classical model. However,

one should be able to find examples primarily composed of

an individual component. For this thesis, the researchers

sought to utilize those items that exemplified this attri-

bute. An irregular component of randomized noise was intro-

duced to the generated data by the utilized DYNAMO software

package (13).
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rib

DATA ZETRT VAL P.%GRAM

The Program in this appendix is a three-part. computer

program developed for demand data compilation. The progzam

is listed in three Darts because data format changes have

occurred in the past five years.
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PART ONE

i NOTE SELECT AND SORT RECORDS ON 01 FPLJE
LIMITS 400.21'k,,1l< r -

$ SELECT VRT/t'AREFRST
: CDA M3/15,M253/13,M266/?

I SELECT DEHNISML/TOGAR-01
FILEISA
SORT 1,15,A
SIZES 1 7c

I FILE IS.A2R
FILE IIJXiS

I SELECT VRT/SORTDISK
3 NOTE SELECT AND SORT RECORDS ON 02 FILE
s SELECT 'RT/DAREREST
RCDA Ml /15,M38/48,M92/48.N146/48.M254/48,ilUSO/43

iSELECT [ENNlISL/TOGAR-021
FILEISA
9ORT 1,15,A
31!CSrl 43 433CI

S LIMITS 1,30 25K<. .IOX~



, FILE IS, A4k
S FILE IN,X2S
1 SELECT VRT/SORTDISK
) NOTE MATCH 01 AND 02 RECORDS

SELECT F .RD/DARE

mATCHu1 /2,3/13
,AT CHD 1/2.3/13
" D A m 1r/2, D1 6/240 . 9."

S'JES 55,66
4A CCT2,"REF LT GARLAND REQUEST D062 30-7"

,'TR S COI = 20 3 9
::-TRS C02 = 26? 3
-RT01 CCO0,,7 . -TOCI; NUMBER - ",1/15,14S
:.TO1 "PROGRAM MONTHLY DEMAND RAFE - ",C02C/10
,:T02 CCO2,7S,"NONTHLY DEMAND RATE - ",CO1C/10
;:"-:TO2 13 ,"FROGRAM RATIO - ,16/1..",17/3
-.TO3 CCO2."QUARTERS ENDING SEP 79 -DEC ,7 FIRST SECOND.T3 "TH1RD FOURTH FIFTH SIXTH SEVEITH -IGHTH"

;)pT'04 CCO2. "TRASFER DEMANDS", 17S.29/625. 3 5 /6..2 3.41 ... 2 47 6
'04 2E,53/6.23.59 S1/6T05 CC.~2, .,L.ES DEIr;,.2,7, 6.2S,/6,3?..3?;

06 CC02. "FmS DEAN q" 2'2 e, 1 25. 3 1.31 /6.2S. 37/6.2a.143,'6
: 0-6 23,149/6,2S,15/ 6.,2S, 161/6,2S,167/6
T07 CC02,"TRANSFER SERVICEABLE RETURNS",SS, 1 3,6,2.,1' 79 /6

m-d)T,? 29. 185/.5.2S,191 /6.2S,197/6.23.203/'6.2S .0qI6,2S.15

708 CCO3."SALES SERVYIEABLE RETURaS",.33,221/6,2S,222/,.23.2 ,,
'"'0,9 2S,239',2S.2" ,62S ," "2S,""/6,2S." 3.

7 FT1 0 C"J ,"T
':: F ! CCT). "

L.in [T1 15 ,2 , K , ,1 1.
F L E iS. f,'

E INT .x r

* , Ci "j;''



PART TWO

LIMITS 420,25QK,,,9gv
NOTE SELECT AND SORT RECORDS ON 01 FILE

I SELECT FORD/DARE
RCDA M3/15.M233/13

SELECT DENNISMULTOGA-01
FILEISA
S ORT 1,15,A

5 5sCIi
LIMIITS 2OO.21 ..ll

FILE IS,A2R
FILE IN,X1s
SELECT VRT/SORTDISK
-.O1 T E SELECT AND SORT RECO1RDS ON 02 FILE
SELECT FORD/' DARE

RCD 11 A Ml15,fi23/48,M??/48,M13 I/48,M2 Ii '/48 .M2'-69/43
SELECT DENNISML/TOGAR-02

F IL E S A
rR T I,15A
-:ES 43 43SCI

z L I MITS'1 20 0 25



FILE ISA4R
FILE INX2S

$ SELECT VRT/SORTDISK
NOTE MATCH 01 AND 02 RECORDS
SELECT FORD/DARE

SCISEO

NH'TCHM1/2,3/13
ATCH01 1/2,3/13

RI:DA M1/28,D16/240
FILE I A
L.[;ES 55,6
14EADA CCT2."REF LT GARLAND REOUE.ST D062 30-7"
C TL BI=1/15

Cj'TRS C01 = 16 $ 4
CITRS C02 = 20 S 9
'RT01 CCOI,?S,"STOCK NUiBER - ",1/15,14S
i:'(T01 "FROGRAM MONTHLY DEMAND RATE - NOT AVAILABLE.

.T02 CC2,73, "MONTHLY DEMAND RATE - ",C02C/10
,T .2 13S."FROGRAM RATIO - ',COIC/5

0TO3 CCO2, "QUARTERS ENDING JUN 76 - SEP 74 FIRST SECO.DW "
F' TO3 THIRD FOURTH FIFTH SIXTH SE.)NTIA -IGHTH"

T04 CC'2., "TRANSFER .E:,ANDS" 17S,2?/6.2S..35 6,23,'I/: .23.
.)T 2S 53/6 . 2 S,S5'5.2 5/6S,. 7/116

.*:TO5 CC02,"SALES DIEAND~S,.2S,7. ........6.23.,../ ,2.'?'5.

C'Tj5 2'.1" /6.2. ,  07 /6 23,1 13 /6. . .'  1 2,.

T(6 C02.. "FMS DEMANDS",22SI25/6,2S ,3116 "2S , 1/7,6,2S,143'
T06 2'a, 149/6,29.155/6.,,161/,23, 167/6

,)T7 CCO2,"TRANSFER 3ERVIC2A2LE "ET ...S.5'a,17
'7T7 2S, 185,'6.2,192/6,2S,197/.23,203/6,2S.2 '..2S,215...
0TO0 CC03,"SALES SERVIC.ABLE PET!"'S" ,8, 221,"., .
708 2S,239/2 '.245 S .2 1/6.:2. 2:W;' 6 3"6

* I I cc(I ."
'' " " r .7o, "

S L 1:11T9 1 5 ,2 Y, 1O

F L.E dsT.X2,

- E TLE T X"R

• - . ";j
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PART THLREE

L47MITS 400,159-15KC
.1O rE SELECT AND SORT RECORD5 ONI 01 F ILE

I SELECT FORD/DARE
rDA M3,115,4233/13

* SELECT DENNISML/TOGAR-Oi
T 1EISA

,"IT 1,15,A

'"ES 5 FSCI
* LIM'ITS 1830 , 2 1 10V

FILE IS,A2R
FILE INX1S

I SELECT VRT./SORTrIISVK
i NOTE SELECT AND SORT RECOIRDS ON 02- FILE
S SELECT FORD/DARE

~C A Mi1/iS. 23/48,M?/','/48,i1131/48,M1215/48,M269/4:3
S SELECT DENNISMULTOGAR-012

;ILEISA

13 RT I Icj.A

i7r 43 43SCI
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* FLE ISAAR
FILE IN,X2S
'SELECT VRT/SORTD'3IK

. NOTE MATCH 01 AND 02 RECORDS
SELECT FORD/DARE

SCISEQ
MiATCHH1/1 5

M.ATCHD1/15
RCDA Ml/28,D16/240

:1'EI NA
,iN ES 55,66
:-ADA CCT2,"REF LT GARLAND REQUEST D062 90-7"

"!JTRS C01 16 S 4
i:1TRS C02 20 5 9

7,)l CCO ,7S."STOCt NUMBER - ",I/15,14S

-01 "PROGRAM MONTHLY DEIAND RATE - NOT VAILARLi:"
7,T02 CC02,7S."MONTHLY DEMAND RATE - ",C .' 1C

Z. T02 13S."PRGRAM RATIO - ",C01C/'
T03 CC02, '001ARTERS EiItNIG SEP 77 SEP 7 o FIRST SECOND
TO3 "THIRD FOURTH FIFTH SIXTH SEE.'T-H E,HTH-
r 04 CC02, R ANSFER DE 1DS1S . .,. 456 /., 4 2 S

Z 7)4 2S,5 /6

,05 CCO2. "SALES tEMANDS.2 ' ,.3,,,2S,S?' ,_?,.'
3' O5 2 ' 3 .'

..... "Ffi n NDS ,.25 . :'7/ , 2S, 131 ..:7 1 7/t ,2S,143/6
-:06 23.149/6
: !07 CCO2,"TRANSFER SEFR'ICEAHLE RETURN-",5,,?3ia,23, 1 /

"C'TIS CC01."SALES SEr'VI ,'4LE "TrhS",:3S . '.,2S... /',2S,23Y .
' "O8 2S,239/6.ZS,24 16
ipT I C , . .

CP r C T()

L-1MTS 15,25Y',t0H

LZ MS X1R
" I[.E f, 27
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BASE LEVEL ITEM SELECTION PROGRI4

..? TQ rJ.IU4. I4* 3'';''S ' " . ... . . . ..
-,,- 

,"-,. 
2 ,?-, 

, -.>'[ ,'' ,,3, 3

-5 1 2 7T 4 103,7/

5 2 f .:. :,.,., -. I

5 3?l: * : ,i.*-,," .. 0 ,ST' '-'" ,v:, o,, :.',,

. , ,. .. ,, ' -. , . S .. . l : , . .../ , '- 7-c, *..-..: ..

7 1212'7/

5.. .... . :2.t',..',, 5/o,;',L'/3, {:'  77 ' = '>L ' '

3-~ ~ ~~5 ""'."!c~/ [g -

... , .. . .". - , " C .. , , . '' ,,. . .. . ., [1 .'. - .... - ,,

A ~ ~ 1,;

'. .'...."'22:2 1[ -/,-..,2:"SL '.:rmci;

3 T,: C : l' tj, ' - , 1.. 2? / . ... . ... . .. . *

* :' : : ' ,.. _ ' 7 ' .. , " .

2-2.22,it,,.. .. '"... .. . ... 22 .5.7L241/1,12 . ,:AT. i> ,i'.. ,: : ,:

*1 - : 7>1 13,,,"

7 13 . . .:-:".
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FORTRAN FORECASTING PROGRA!

The program in this appendix forecasts demands

using each of the methods described in Appendix C. It

also computes the mean absolute deviation and bias for

each method when compared to results from the method used

in the D062. Output from this program is contained in

ADpendix H.
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1 *3C
20t THIS PROGRAM11 COMPUTES DEMAND F]RECASTS USING SEVEN4 DIFFERENT
30C TECHNIQUES. ANALYTIC COMPUTATIO:NS ARE MADE FOR PURPOSES OF
40C COMPARING TECHNIQUES AND FORMING A BASIS OF A RECC 4M-NDEll
'30C PROCEDURE FOR MORE EFFECTIVE DEMANO FORECASTIOG.
60C

170 CALL ATTACH(11,"RI;",3,O,,)

80 D I MENS ION (20 ),F (12 ), A( 12 ).S ( 1 AL A.X' ) , B( 9 ,ER( 5 ,RO 15
903,ERA(15),E-RGA( 15) ,ET( 15) ETQ( 15) .EM(15).!'."40( 15) ,ALP( 15) .A;-PO (15)

1003,FY (. 15) ,AT(15) ,FP( 15),AQ( 15),FYA( 15),FPA 1'7 ,.1[0 15) ,A Y,'15) -

110&,FGA( 15) 1R(I0) ,Y(12) ,BIAS(7) ,AD('),M(9) .MS(9)

124 ICTR=I
12 5 DO 198 NF=1,67

140 INTEGER D' ,D",X
150 REAL NI.N2,14,M
I.sf 12 FORHAT(V)

I 30C READ DEMAND C:ATA IN TO :RR i a
191'c

200 ':AD (I .. 12 (0(1 ),I1 1 20)
T21 -C

220C SET INITIAL V;iLUES
230 C
2 4) AT (L.3
250 AlPHAzO

260 BETAzO.2
2-10 E( -0=,).O
280 ,-Tf1 ( 3 ):j .c.
2'?0 EM'))--O.
300 EmO ) 1 -0 : .0

11t0 Al ; ) .

32) ;;LPf':=.0

;40 ALF") I.}

A' .0 f I + 41 j1 , 1
36*) "' 3 I =lJ)+O(.J4I)+Dg J~'. '1 J 4'31

,70 40) C)jT3UE

M:3 F ! ) :,. 3

31'0 yll'. 1= ' : 1 ,

C ' =F) PECA;T O- 2.sF ,;KI4)* IE £ 'C 3E,

.,j ., , EC SI F.R JOE QIAR B ' :1[,APFr T'.I
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47C
4 0 M( -41 Q J=!,II

490 A0(J=I(J+3)

500C
510C SETS AO, ACTUAL QUARTER, AHEAD THFEE QUARTERS
520C
330 410 CONTINUE
540 F"(1)=A0()
550 F'OA, 1 )=A(( 1)

530 7:0 4'0 L I,113
T 1.EG.1)60 TO 403

.00 I-Ri L)_=AQ (L )-FQ(LI) '

62 C I-R IS R' 'ROR FOR 0N E 0;JART -R. ..- .E- RLD N 4AP I' E P :T;1E
63(lC

640 -,(L )=AY(L)-FPA(L)
650C
660C -R 13 U AI. ERROR TERM I N ACAFT VP

6?) L ):=ABS ER (L))

I 0C 'ERTaIS ,ABSOLUTE ',',LUF 'O 7Q, ERA IS ABSOLUTE ER

T3 ET( =TA4 ERG(L+.0-E + 0- ,.Q,-1
740C

75CC I-T I: 'D O TlHED ;!ER'OR I Ij' S".OCTH ING C4 ,T
S.) C

,70 ET L ;=BET,, ET(L )+ . FET:. -. (.-1
;oS.- :((tL. ETAERCO:L.C,-£)ET, EdQOtL-i. ,)

:",o ;Lp'(L * )=,S(E 10(L) diQo(L) I

'3 3 ;7G L I (Q, L ) AlF' .( li =,-F'; ~ '(T( '.I

El 
1  

P F i

34,. D'. f.' Tr .IPE~ UE E~ ' .f ,L310

'2 5 C.

A P.. , . I 0'r H I r E :EF4' .Ir i

78



tJ

950C
960C FORECAST ONE YEAR ADAPTIVE
970C
990 IF(L.GT.3)GO TO 405
990 FP(L±1)=PP(L)-a(L)+I:a1L+1
1000 FPAL+1):FPA(L)(L)+FOA(L4I)
1010 GO TO 420
1020 405 FP %+ =FP(L)-FL,(L-3)+FO(L+ 1
1030 FPA(L+I)=Fc'A(L) -FGA(L-3)+FOA(-+1
1040 420 CONTINUE
1 050 C
1060(C 1i X NUIIBI-R OF FORECAST PERIODS
1070C
1080 DO 20 I1=1,9
100C
11000C COMPUTE 8 TERM MOVING AVERAGES
11:0c
1120 04Z1

1130 12=i+7
1140 I(j=
15) O0 10 [11.12
1160 10 F(J)=F(J)+0(I)
1170 F(J)=F' J)/2
11 30C
119K C'lPJ'TE ACTIJUL DEIANDS FOR A YEAR PERIOD
12000
1210 13:1 3 .
1220 14<1i 11

123,) ,Ai. ),

1210 D1 3) 1=13.14
2530 3D 2:iif(I,+A (J)

1263C
127'0 . SA'SE FOREAi ST ON PREVIO)US lh'R 3 E rl...
1290C
1270 17=41+4
3.00 ((j: >0

1I310 L1u) 40 {=[z1 2

1320 40 Y =J;=1 (+J)

1 .34,)0 iii! 2.1:11 , J9814 1:<3

Zw .3 5, [';=,

- .', . ,1 , .1 1 +

:.,.Q i) -Q:a,

C' ;F.::ltg . :1 <- 79
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14,7, 0 C

1440C FORECAST qi-SFD ON TREND FROM LEST .URES FIT 3 F'RD. TI'- SERIES)
1450C
1460 D1=F(J)/4
1470 D6=0
1480 DO 60 D2=11,12
1490 ,50 ... 6+82
1500 .=D6/3
1510 N:0
1520 0LI U 0 15 I*..I
530 h (D5=(11,D12

1540 N11 (nDs-2)* -'Q ()D5)- 2

1560 -. :r :1+N 2

1570 . - +1

1530 70 CONTINUE
1920 3(J, =
600 3 ( J ) /M

1610 L. (J) :O
1620 ;4L ( J) =D I -E. (J) 4Z
163i) R ,J ) 0
-i40 J0 30 X=13,14

1650 '30 :(J):(AL(J)+B-(j)f.IR(J)
I 660C
16200 FIN'.D EST METNOD FOR EAICH PERIOD Or 130 E 1I - "J FRCo- .

16,0'0 t--"J+4

1695 S (.J I

"' i i :!

"730 25 !PAP'S(S .-- J:.LT.VAR;j))G0) T, C 202,. ;,n i [F. [mBS( J) -4 J; L. f, R , ) )GO T 0 .-,13

17. ' [1 3FAS (L 41J-4'a .LT.Vf',RJ )O TO 20
, ,9 ' FAYS(F(fL -'J .LT.VlR(.))GO TO 22.

j, ; f.,- j: ,
'1 4 : -":: I :

'* " ' . .' .;' -;

, 4:' ; 9 O -

0 ,)" '?. -"-V4. :

3 "- .- .t-
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1930 G0 TO29
1940 205 MS(J)=6
1950 VAR J) -ABS (FYA(L -A Q)
1960 Vl(J)=FYA(J)
197 0 20 C.ONTIN~UE
1 980C
19903C FIND F'ORECAST VALUES FOR FOCUS FORECA5T EA~CH PERIOD

2'20C ~OTE:ASSMES ESTFORECAST VA~.LUE SELEf2TII NPEUD

2 1 0 C
2020 DO 25A j=1 .9

E~4 0F . 1.)4 1 'j+ F1

.. 07 IF-(LX.E0.3)FF:J+1)=:3J+1I

090 IF(LX.:EQ.5)FF:(j+l )=rY-L+1
2100 IF(LX. 20.6 )FF(J+l .=FYA;(L-+1
2I 110 250 CONTINUE

20 DO 300 LL=1 7
21 _7 1;
21 -40C F7111 MAD AND ?3AS FOIR EACH METHOD

I1'D Yj

230 NF(LL .EG. I XX(J) --F(J

2210 li:LL .EO.-4 )2J)zrk J)

2250 *5 c94TlIt" ;:
T-U EIK3Fi EAiWH Ar-HOD

23 0 q LP.

3 ) 0 DO1) 1i J~: .

'32') 310 DL A8XB-
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231.60 c
23?OC PRINT OUTPUT
2371 PRITNT 890,ICTR
2322l 890 FORMAr ("FORECA,3TS A3SED UPON I.DENT ICAL DEMAND :/.TA"
23356X,."ITEM # ",12)
.333 PRiI NT 9 00 ,( L.L:1.9)
23? 300 FOR0r4T(/!/"OIJARTEr-R -,3X.,2, 3(bX-Ai1 '),l.tAO.2U'i'
240') PRINT 9104(A(J),J:1,9)
2 410 910 FORMAT( "ACT DEhANO", 9( 1X .8S.0))
242A PRINT 920.(F(J).J:1,9Y.AD(1 ),PIlAS(1)
14-0 ') ?20 FO0 71nmAT("FO0REC AST "9(1yx,F1-3 .0),4 X, F 91 :F9.1)

440PRINT ?30 ,(Y (J) .J= I ,A D2) .BIAS()
2410 930FORMATC'YLZYfL±1,) "9 (1XF.0)4,XF?.1St t

24360 PRINT 950.(R(J).J:1 ,9LAD(4)3 .B14 S'
214~ 950 FORMAT('-MTH "9 (1I.,3OXFIAF
24530 PRINT 960,(F().=,14AD(5.PiS()
240 5 FORMAT("TEPO STH"*(XF.14x,F'r .1*.XF.1

52 PRINT 970,(FYAL)L6,1 4 A 5 ,I A!3S
7253 960 F OR M AT ("DP X.11 01T" 09(l. 80W ??*1, D9

2545 ~INT980.(M( I9
2 5530 370 FOPMAT( "AETO EE",.y. B.1)

250PI S F(JL 1 ) 9 , fl 7UAS

75 90 FORMAT("FOCUS FORC".?(1,F3.) .4X,F9.1,. X,5.

PRINT 100 ( ),= ,0
-0C.0 FRi A T '.iX . 'R AU flJUIAIRL 1 I NP UT DAA//.XB. .'3 ,X

260 iTR:ICTPi
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DEMAND DATA FORECASTS

Actual and generated demand data forecasts are con-

tained in this appendix. Actual demand data forecasts are

listed first followed by generated demand data forecasts.

Generated demand data forecasts are listed by normal,

trend, seasonal, and cyclical demand data forecasts.
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ACTUAL DDLAND DATA FORECASTS

FORECASITS BSED UPON IDEOTICAL DENA48 DATA ITEM 4 1

QUARTER I 2 3 4 6 7 6 9 MAD Has

ACT :,""6D 9026. 6213. 9031. 6769. 994. 10576. 10332. 8775. 8875.

FORECAST 10327. 947. 97. . 0925. 7700. 7908. 7949. 6932. 9463. 0246.5 -360.4
IL ILI) 6374. 7602. 6666. 9094. 9026. 8213. 9031. 6769. 9940. 1267.1 -951.2
S00T1 61 13973. 1583. 1204S. 15621. 9328. 9884. 12340. 10670. 10307. 3235.9 2945.$

T181O 1327. 3270. 4366. 7559. 9076. 8256. 11623. 10498. 108:1. 2913.5 -1751.4
0XPO SNT 12311. 01369. 10460. 16193. 9960. 9611. 9495. 9350. 9466. 1366.0 96.0

ADAPT SKIM 10364. 8219. IF9. 6660. 8125. 9323. 9121. 9366. 9354. 602.6 -066.9
"ITI1OD S1L I 2 1 0 4 5 5 2 S

FOCUS FO6C 0327. 9847. 666. 6925. 7700. 02!0. 9466. 9466. 9940. 1382.0 -304.6

RAY QUARTERLY INPUT DATA

3531. 3577. 3093. 4078. 1344. 2712. 622. 1696. 2572. 1976.

2050. 1628. 1719. 2794. 258s. 2799. 2397. 2546. 0030. 2699.

FORECASTS BASED UPON ODENTICAL DEMAND DATA ITEA 1 2

QUARTER 0 2 3 4 5 6 7 1 9 HAD $IA$

ACT 0E86n8 33. 26. 30. 07. 19. IS. 7. 04. 17.

FORECAST 26. 26. 30. 35. 30. 30. 35. 27. 26. 11.7 9.2
YL.TL#II 29. 30. 39. 37. 33. 28. 31. 07. 19. 14.1 9.2
SM1TH I1 I4. Ill. 054. 29. 24. 35. 31. 12. 33. 49.6 49.1
19(4O 35. 48. 44. 53. 33. 32. 20. 13. 2. 13.3 9.
IUFO aTH 30. 30. 32. 33. 33. 32. 32. 29. 27. 00.5 00.9
ADAPT 0TH 32. 35. 38. 41. 43. 43. 41. 4 . 36. 19.6 19.6
1?NO0 SEL 4 5 5 3 3 4 4 4 2

FOCUS FORC 35. 46. 27. 27. 24. 35. 20. 13. 2. 10.0 5.3

RAU QUARTERLY 1NPUT DATA

06. 0. 4. 8. 7. 0. 16. 5. 9.
04. t. 4. 12. 1. 3. . 4. 7. 6

FORECASTS 1ASED UPON IDENTICAL DEMAND DATA ITtH 8 3

QUARTER I 2 3 4 5 6 7 O 9 MAD 1

ACT 0(86"1 2632. 266. 3451. 3628. 3660. 67. 3401. 3352. 3543.

FORECAST 2055. 2223. 2206. 2274. 2365. 2550. 279 298. 3147. 942.1 -842,
Lt(L-11 2096. 2243. 2146. 2347. 2632. 2956. 3450. 3629. 3660. 668.6 -569.9
SKITH 80 2242. 2992. 2902. 3956. 4246. 4025. 4474. 3667. 3465. 423.7 197.7

r80No 2005. 2417. 2271. 2514. 2806. 3769. 4862. 4730. 4085. 845.3 -71.4

EIFO SoTH 2165. 2100. 2173. 2208. 2293, 2406. 2615. 2117. 2986. 927.5 -927.5
ADAPT 58Ty 2201. 2114. 2140. 2105. 2220. 2391. 2552. 2996. 3291. 909.2 -999.2
8(1408 SEL 6 3 3 3 3 4 2 2 3

FOCUS FORC 2012. 3291. 2902. 395. 4246. 4025. 4662. 3626. 3660. 525.7 265.8

RAW OUARTERLT I 1PUT DATA

397. 47. 533. 535. 59. 604. 464. 432. '4*. 50.

865. 717. 967. 0002. 142. 750. 973. 636. 793. 941.
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FORECASTS BASED UPON IDENTICAL EMNM DATA ITEM 1 4

QUARTEt I 2 3 4 5 6 7 1 9 Has 31*3

ACT DEMND 4033. 3857. 3199. 260. 2663. 2742. 2571. 2445. 2143.
FORECAST 3415. 3409. 3466. 3521. 3412. 3500. 3426. 3321. 3343. 742.1 505.1
YL.Y(LfI) 2930. 3143. 3653. 3954. 4033. 3857. 3199. 2633. 2663. 823.7 419.9
SMITH $1 3950. 4369. 4444. 3452. 2870. 2581. 2209. 2129. 2320. 425.1 220.3
TREND 2454. 2642. 3820. 4311. 4332. 4035. 2646. 2009. 1849. 1007.3 300.5
EXPO STH 3362. 3318. 3385. 3499. 3606. 3656. 3565. 3389. 3244. 739.2 520.5
ADAPT SM71 3008. 2992. 313. 3355. 3529. 3590. 3574. 3535. 3232. 029.2 417.9
METHOD SL 3 I 5 6 3 3 4 2 3
FOCUS FORC 3950. 4369. 3466. 3244. 3202. 25381. 2209. 2009. 2663. 390.4 159.1

9AU QUARTERLY INPUT DATA

902. 1047. 1023. 928. 676. 652. 032. 770. 399. 1162.
1133. 849. 713. 504. 622. 824. 792. 333. 496. 522.

FORECASTS BASED UPON IDENTICAL DEMAND OATA ITEM 1 5

QUARTER 1 2 3 4 A 6 7 3 9 HAD 30*3

ACT DENAN 994. 953. 1117. 1223. 1503. 1691. 1891. 2055. 2017.
FORECAST 903. 942. 937. 952. 992. 969. 1045. 1085. 1251. 435.6 -405.6
YL-I(L.I) 990. 905. 972. 947. 994. 953. 1117. 1223. 150 . 424.9 -417.0
SMITH It 1004. 1047. 966. 15S. 1329. 1483. 19)4. 2074. 2499. 139.3 4.3
TP(ND 1032. 1102. 1004. 1030. 954. 976. 1266. 1546. 2100. 330.9 -271.0
EXPO SITI 833. 864. 3M5. 898. 917. 924. 963. 1015. 1113. 559.7 -559.7
ADAPT SNTH 911. 950. 915. 916. 913. 931.. ?32. 998. 1103. 542.0 -341.0
METHOO SL 2 1 4 3 3 3 3 3 4
FOCUS FORC 990. 985. 937. 1030. 1329. 1403. 1974. 2074. 2499. 153.4 -16.3

RAU QUARTERLY NPUT DOTA

205. 219. 224. 177. 273. 223. 270. 211. 273. 210.
253. 250. 232. 374. 359. 543. 415. 574. 523. 505.

FORECASTS BASED UPON IDENTICAL BEHAN$ DATA TE8 0 6

QUARTER 1 2 3 4 5 6 7 3 9 map MS*3

ACT DEMAND 3595. 3093. 2976. 2943. 2471. 2515. 2601. 2444. 2691.
FORECAST 3373. 3331. 3255. 3363. 3449. 3294. 3080. 3267. 3033. 511.3 462.0
YLYI(L.I) 3302. 3490. 313. 3590. 335. 3098. 2976. 2943. 241:. 402., 363.2
SMITH 01 4263. 4270. 3427. 3830. 3072. 2307. 2556. 2335. 2312. 534.3 093.1
TREMD 2926. 3739. 3470. 3591. 3767. 2893. 531. 2374. 1826. 570.0 197.9
x1O Sill" 3209. 3265. 3249. 3317. 3373. 3311. 3249. 3100. 3045. 516.? 431.0

ADAPT SHN 3135. 3095. 3056. 1823. 3012. 3192. 3034. 3025. 2947. 363.& 234.0
91HOD SEL 4 6 6 6 6 3 3 4
FOCUS FOIC 3444. 2947. 2947. 2947. 2947. 2947. 2556. 2335. 1126. 212.? 6.9

RA9 QUART(LT IPU1 06AT

1013. 924. 722. 723. 340. 979. 531: 952. 1023. 672.
933. 957. $31. 550. 905. 435. 573. 636. 740. 732.
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FORECASTS DASEI UPON IDENTICAL D[NA6 DATA ITEM 1 7

A 2 3 4 5 A 9 MAI DIS

ACT D(ANB 2418. 2316. 2043. 2089. 2252. 2380. 2211. 2133. 2073.
FORECAST 2581. 2577. 2614. 2532. 2496. 2445. 2384. 2352. 2335. 250.1 253.1
YL.T(L.I) 2574. 2574. 2724. 2614. 2416. 2,16. 2043. 2081. 22%2. 2:6.1 179.9
SMITH 41 2781. 2460. 2421. 1975. 1864. 212. 2275. 2406. 2434. 251.9 17.6
TREND 2552. 1920. 2963. 3304. 2181. 1276. 1750. 2335. 2084. 522.4 32.3
EXPO SITH 2056. 2159. 2272. 2341. 2356. 2346. 2267. 2247. 2246. 159.1 36.7
4DPT STHY 2449. 2606. 2706. 2586. 2465. 2456. 2397. 2307. 2237. 249.2 249.2
MfToOg SEL 4 6 5 3 4 5 3 2 4
FOCUS FORC 2552. 1320. 2237. 2248. 1884. 1276. 2240. 2404. 2252. 326.5 -117.3

RAY QUARTRLY INPUT DATA

469. 858. 114. 426. 482. 782. 759. 551. 402. 932.
649. 355. 380. 659. 695. 58. 500. 560. 547. 456.

FORECASTS NASED UPON IDENTICAL DEMAND DATA ITEM I I

QUARTER I 2 3 4 5 6 7 6 9 MAI SIAS

ACt 1£9AHO 35. 2?, 34. 41. 44. 58. 67. 63. 69,
FOECST 35. 37. 35. 33. 40. 39. 46. 52. 40. 11.1 -9.9
YL.IYL.2) 44. 41. 57. 54. 35. 29. 34. 49. 44. 16.4 -6.0
SMITH 11 220. 54. 53. 33. 34. 32. 94. 117. 100. 43.1 32.1
TREAD 59. 65. 89. 66. 38. 20. 29. 40. 39. 28.1 0.3
EXPO STITH 14. 22. 29. 33. 34. 33. 33. 36. 38. 19.6 -19.6
ADAPT SATH 17. 33. 38. 46. so. 42. 36. 36. 40. 15.1 -12.1
mTT4 00$L 1 2 6 2 6 I 1 2
FOCUS FORC 35. 37. 35. 40. 35. 44. 40. 52. 40. 12.6 -20.7

RAU UAERLY INPUT DATA

9. 16. 1. 2. 7. 4. 9. 24. ff. 13.
6. 5. S. it. 21. 0. 19. 27. 17. A.

FORECASTS SASED UPON IDENTICAL DEMAND DATA lit" I IT

GUAIR 2 2 3 4 5 4 7 6 9 "At BIAS

ACT DEMAND 27. 21. 12. 10. 6. 4. 6. 9. 10.
FO(ECAST i9. 23. 27. 25. 23. 24. 21. 17. it. 11.7 9.3
YL-14#10. 19. 26. 30. 24. 27. 21. 12. 10. 3. 10.0 7.6
SA4T* 41 35. 59. 43. 30. 29. 7. 3. 2. 11. 14.6 12.3
TREND 27. 33. 36. 23. 25. 25. 3. -4. -20. 12.7 4.4
EIPO %MT 29. 29. 29. 26. 2f. 26. 13. 21. Is. 13.8 12.6
40P INO 24. 22. 26. 21. 21. 21. 26. 22. 27. 13.2 12.5
METH0 S(L 6 ! 4 4 1 3 4 2 3

FOCuS FOIC I@. 27. 27. 17. 25. 24. 3. -4. a. 10.0 3.0

RA Q UARTEROLY INPUT 0*74

1. 2. 6. 9. 3. 6. 6. 2. 10. I0.
2. 5. 4. 1. 1. 3. 0. 3. 3. 4.
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FORECASTS BASED UPON I8INICAL DEMND DATA ITEM a 10

URTER 1 2 3 4 5 A 7 1 9 HAD BIS

ACT 01nA86 122. 16. 14. 75. 77. 9o. 62. 37. 32.
FORECAST 76. 91. 123. 124. 112. 109. ill. 117. 100. 41.6 31.4
YW(L-I) lot. 132. 1t. 159. 122. 6. $4. 75. 77. 45.9 36.8
WN4 II 164. 146. 62. 35. 36. 50. 147. 144. 120. 13.4 29.9
TREND 59. 220. 297. 173. 97. 26. 57. 24. -14. 74.1 44.0
EXPO SMTM 104. 109. 121. 12?. 127. tit. 106. 100. 95. 44.9 46.1
ADAPT STM 103. 106. 124. 135. 127. 114. i9. 77. 33. 40.1 35.8
MITHO" SOL 5 I 3 3 4 I 4 4 2
Focus '0K SI. 95. 123. 35. 36. 26. III. 24. -14. 45.4 -17.3

RAM OUARTERLY INPUT DATA

16. 5. 2. 21. 15. 32. 14. 40. 46. 68.
5. 3. 1. 36. 26. S. 31. 0. I. 4.

FORECASTS BASED UPON IDENTICAL DEMND DATA ITEM I It

QUARTER I 2 3 4 5 6 7 I I HAD 3INS

ACT DEMN 73. 43. 27. 39. " 61. 71. 72. 74. 4?.
FORECAST 119. 124. t22. 117. 113. 94. 84. 75. 70. 44.7 44.7
' .Y Ltl) 141. 143. 140. 109. 78. 44. 21. 39. 61. 54.2 30.7
SMITH 1I 164. 46. 31. 10. Ill. 117. 211. 224. 12. 71.3 65.3
TRND 165. lo0. 191. 73. -2. -39. -33. -35. 40. 91.0 3.2
EXPO SH 99. 103. 114. 113. 106. ?3. 0. 72. 70. 38.4 37.9
ADAPT SNTN 126. I1l. 139. 133. 130. Ill. 82. 62. 49. 54.7 52.0
METHOD 1L 1 3 3 3 2 I - I I 4
FOCUS FOC 90. 70. 31. 10. ti. 44. 34. 75. 70. 21.3 9.4

R43 OUARERLY INPUT DATA

23. 35. I1. 16. 42. 35. 31. 40. 37. 32.
I. 9. 2. 16. 12. 31. 12. 17. 14. 6.

FORECASTS 3ASE1 UPON IDENTICAL DEMAND DATA ITEM 1 12

QUARTER 1 2 3 4 5 4, 7 1 9 A B1AS

ACT D19AD lt. 1061. 065. 729. 662. 679. 619. 680. 148.
FOO[CAST 1050. 949. 976. 993. 950. 389. 879. Bit. 772. 116.2 139.8
IYe L*YL1 019. 711. 393. 933. III. 1031. 365. 729. 64 . 204.2 1.6
SMITH HI 062. 311. 3044. 2645. 2505. 2603. 510. 496. 516. 992.0 795.3
I1|10 860. 22. 784. 049. 761. 933 717. 11 1.1. 5.6 -32.1
1XP0 SHTN 001. 947. 936. 935. 925. 956. 933. 196. 349. 17.t 149.1
AOAPT SRI" 1002. 930. 53.4. 46 . 074 . 119. 01. 93. 249. 224.4

METHOD $1L 4 1 2 6 4 3 2 5
FOCUS FOIC 860. 262. 049. 9133. 966. 931. 6?. 498. 662. 21.2 -13.9

RAM OUARTERLY INPUT DA1A

242. 3112. 270. 239. 344, 196. 212. 1t5. 40. 376.
32. 143. 240. 160. it6. 76. 257. 100. 147. 244.
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FORECASTS DASED UPON IENTICA. EMND DATA ITE 1 13

QUARTER I 2 3 4 5 6 7 1 9 948 8168

ACT DE4ND 228. 21. 31. 70. 16. 46. 66. 31. 27.
FOECAST 1969. 104l. 947. 736. 685. 470. 360. 267. 159. 572.8 572.8
YIlI) 1140. 917. 615. 460. 229. 23. 33. 71. 86. 352.2 335.3

S40T8 41 630. 117. 0. 0. 0. 346. 385. 414. 377. 224.3 182.7
18N0 1l"1 . 949. 148. -266. -4. -53. 7. -414. -11. 543.7 -137.6

EXPO SMTH 989. 974. 916. 125. 706. 569. 411. 383. 324. 613.4 613.4
AD1APT SHM 1119. 1146. 927. 906. 759. 546. 337. 137. 07. 593.3 S93.3
3 1NO SOEL 1 ] 3 3 1 2 2 2 2

FOCUS FO8 630. 117. 0. 0. 0. 346. 33. 71. 86. 121.? 73.1

RAM QUARTERLY INPUT DATA

285. 187. 322. 204. 451. 232. 225. 232. 220. I.
I. 1. 21. I4. 39. t6. I. tO. 4. 12.

FORECASTS BASED UPON OENTICAL DEMAND DATA ITEM 1 14

QUA17ER 1 2 3 4 5 & 7 a I RAI DIA8

ACT DEM9ND 4436. 4233. 5339. 5499. 4835. 3713. 2730. 1683. 1920.
FOqECAST 4427. 4397. 4349. 4256. 4167. 3758. 4263. 4899. 4636. 1115.7 529.2
IL.T(LI) 3898. 3283. 3186. 4298. 4436. 4233. 5339. 5499. 4635. 1477.9 313.2
SMITH @1 4469. 695. 6633. 10105. 7073. 596. 5411. 2292. t274. 2081.4 1937.7
TRIND 2194. 3509. 1647. 1448. 3625. 5883. 7307. 7146. 4260. 2741.3 534.5
EXPO SOTH 4648. 4375. 4137. 4169. 4223. 4225. 4448. 4658. 4693. 1275.1 576.5
ADAPT S4T 4520. 4054. 2965. 3006. 3366. 3543. 3636. 4071. 4650. 1413.5 -54.3
ETNOI SEL I 1 5 2 2 I 6 3 3

FZCUS FG5C 4427. 43?7. 4349. 4693. 4436. 4233. 4263. 4458. 1274. 893.6 260.1

R4U DUARTERLT INPUT DATA

1428. 742. 1585. 1200. 1983. 743. 291. 381. 1361. 646.
1403. 1019. 1165. 1752. 1563. 35. 43. 769. 516. 592.

FO ECASTS BASED UPON IDENTICAL DEMAND DATA TEM 1 15

QUARTER I 2 2 4 5 6 7 8 9 RAI DIAS

ACT 01M4N 3927. 4011. 5011. 5124. 4262. 4369. 3391. 2389. 2447.
FCW[CAST 4001. 1945. 369. 3753. 3908. 3960. 3990. 428. 4095. 045.7 47.2
YLY(L*I) l8t. 3908. 2890. 3452. 3927. 4011. 5001. 5124. 426. 1192.0 150.0
SMITH II 4018. 4640. 3620. 9650. 9587. 8582. 965. 3937. 2468. 2486.7 2363.7
TREND 3786. 3842. 1584. 2760. 4518. 4638. 6969. 6156. 4777. 1695.7 326.2
f1PO SRTM 432. 4240. 3978. 3173. 3883. 3909. 4143. 4339. 4324. 912.7 203.0
6AAT 5TH 4438. 4323. 4373. 3615. 3724% 3146. 3991. 4557. 4114. 973.9 260.9
MfNO OIL 2 I 6 6 4 4 6 3 1
FOCUS FDIC 3889. 3948. 3689. 4614. 4614. 4638. 60469. 4614. 2466. 424.8 366.6

461 DUART(41T INPUT DATA

'078. 773. Ills. 1147. 947. 1270. 690. 912. 966. 264.
1244. 1457. 1030. til0. I247. SOS. 1157. 53. 44. 653.
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FORECASTS DASED UPON IDENTICAL DEMAND DATA ITEN I I&

QUARTER 1 2 3 4 3 A 7 9HAD 2140

ACT DEMAND 10. 22. 29. 33. 36. 27. 21. 14. 12.
FORECAST 12. 9. 10, II, 0,. 16, 19. 22. 23. 12.1 -0.29LI..TL.I) 9. 9. 9. II. I0. 22. 29. 33. 36. 15.3 -4.0
SAMTU1|! 12. 12. 24. 33. 29. 87. 76. 69. 67. 27.9 22.6
TREND 0. 13. 11. 1. 9. 49. 54. 52. 41. 22.3 2.7
cIP0 SOTA 13. 13. 12. 12. 11, 13. 17. 20. 23. 12.3 -7.0
ADAPT SNTN I. 9. 8. D. 9. 9. II. 17. 21. 14.1 -11.2
METHOU SEL 2 5 3 3 3 2 t 5 6
FOCUS FORC 9. 9. 23. 33. 29. 97. 29. 22. 23. 12.3 6.6

RAN OUARTERLY INPUT DATA

9. 0. I. 4. 3. 3. 1. 2. 3. 3.
3. 1. IS. I0. 7. 4. A. 4. 0. 2.

FORECASTS DASED UPON IDENTICAL DENAND DATA ITEN 0 17

QUARTER I 2 3 4 6 7 N 9 MAD DOAS

ACT DE0AN3 130. 175. 162. 139. 146. Il. Ill. 122. 10.
FORECAST 173. l0. 134. 128. 131. 135. 130. 131. 133. 21.1 5.3
llY11L2l) 131. 95. 97. 122. 130. 175. 162. 139. 146. 39.3 -1.2
SMlT tI 125. 101. 239. 246. 215. 269. 134. 120. IS8. 62.1 44.2
TREND 28. -49. 47. 137. 117. 224. 202. 164. 153. 84.3 -20.1
EIPO SoT 119. 114. Ill. 113. 116. 12I0 133. 136. 131. 20.a -10.9
ADAPT SNA 144. 151. 124. 121. 123. 127. 138. 137. 131. 21.3 -I.3
NETHO SCL 2 1 6 4 1 5 6 3 5
FOCUS FORC 131. 95. 134. 131. 117. 133. 136. 131. ISt. 28.0 -4.2

RA0 DUAROTERLT NPUT DATA

40. 90. 59. 25. 51. 33. 23. 22. 1. 37.
46. 30. 64. 24. 20. 37. 32. 17. 36. 20.

FORECASTS DOSED UPON IDENTCAL DEMAND DAI1 0ITE 1 19

OVARIESl I 2 3 4 5 6 7 9 NOD DIAl

ACT DEM9N 363. 276. 200. 136. 102. TO0. 120. 372. 476.
FORECAST 242. 264. 274. 202. 305. 200. 234. 234. 233. 137.9 23.3
TL ILI) 247. 299. 299. 331. 303. 270. 2DS 136. 102. 172.2 10.9
SOOTH 1I 302. 410. 331. 301. 221. 59. 67. 01. 1710. 253.3 101.2
T1ES 202. 3 . 409. 427. 391. 227. 131. -39. -09. 233.0 -13.0
EIPO ONTO 197. 216. 234. 233. 273. 275. 202. 237. 210. 136.0 -0.2
409T SNTO 233. 242. 234. 217. 747. 281. 20, 2318. 194. 121.1 -01m(1400 SEL 3 1 5 3 6 3 4 4 4
FOCUS FORE 302. 400. 274. 210. 210. 94. 0.7 -39. 094. 144.4 -21.3

00d 0UARTERLY INPUT DATA

7. 9. 63. 39. 51. Wt. 48. 53. !10. is.
tO. IS.. 23. 20. 1. 51. 31. 30. 260. 115.
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FORECASTS BASED UPON IDENTICAL DENAND DATA ITEN I It

QUINTE I 2 3 4 5 6 7 0 9 "AD DIAS

SCT DEMND 10245. 10430. 10632. 10359. 10601. 10545. 9803. 0903. 9032.
FORECAST 7263. 7331. 7066. 7661. 8674. 9304. 9862. 10153. 10473. 2041.3 -1430.3
YL.YIL .) 7002. 0070. 9091. 9947. 10265. 10430. 10632. 10359. 10681. 1317.9 -443.7
SMITH I1 17603. 11700. 11611. 11704. 10799. 10945. 10046. 971s. 9263. 1511.0 1511.0
140N0 5009. 16%0. 12941. 14602. 12'82. 13077. 12.7. 11062. 10535. 2710.7 1155.2
E1P0 SHIN 3654. 4557. 5464. 6360. 7141. 701. 0367. 9765. 9240. 3292.6 -3266.2
ADAPT SKTH 5375. 7082. 8170. 9091. 9916. 10283. 10223. 10374. 10235. 1780.5 -1iI1.0
911400 SL I 3 3 2 3 2 1 5 1
FOCUS FGRC 7263. 7331. 11681. 11704. 10263. 10945. 10632. 10153. 9148. 1279.6 -170.5

1A QUARTERLY INPUT DATA

2540. 3059. 1479. 346. 1507. 1609. 1813. 2073. 2675. 2530.
2669. 2391. 2848. 1724. 2396. 2713. 2712. 1902. 1496. 2142.

DIV CIK AT LOCATION 000361

01V CHK AT LOCATION 000371

FORECASTS 0ASE UPON IDOENTICAL DE0AND DATA LIEN N 20

0361TIE I 2 3 4 S 6 7 8 9 MAD DIAS

ACT DE196O 235. 196. 202. 200. 170. 215. 215. 249. 256.
FSOICkSi 2W2. 219. 201. 210. 218. 191. l1. 197. 207. 29.1 -6.9
YLs IL-11 261, l s. 159. 194. 235. 96. 202. 200. 18. 34.4 -21.8
SNITH I1 236. 295. 244. 290. 242. 150. 457. 449. 471. 113.1 98.7
TREND S. 103. 115. 50. 243. 149. 256. 205. 206. 72.9 -49.5
EXPO SOTH 243. 231. 2127. 212. 217. 213. 210. 200. 202. 23.3 0.7
OAFPT STH 200. 172. 130. 109. 35. 170. 165. 157. 147. 60.6 -60.6
METHOD SEL 3 2 2 5 5 5 5 5
FOCUS FORC 236. 295. 159. 210. 235. 202. 202. 202. 202. 37.3 -0.2

RAO QUARTERL INPUT DATA

134. 93. 32. 64. 64. 92. 16. 39. 46. 56.
51. 00. 9. 62. 49. 50. 46. 62. 03. 65.

FORECASTS 30SED UPON IDENTICAL O0040 DATA ITEM 8 21

OUATER 1 2 3 4 5 4 7 1 9 AMR DIAS

ACT DEMND 121. 104. 4. 0. I. it. to. to. 7.
FOECAST 191. 195. 227. 210. 204. f79. 147. 99. 61. 134.9 134.9
YL I'L-1) 236. 253. 219. 196. 121. 104. S. 2. i3. 114.0 07.6
SRIT4 II 46S. 176. 1SO. 3. T. 0. 0. It. iN. 70.6 56.6
TREND 441. 293. 319. 217. 4. -124. -194. -160. -09. 193.9 53.0
Fire SHN 141. 164. 189. 190. 176. 162. 130. 104. 06. 115.7 115.7
60PT S.TH 224. 206. 206. 26. 243. 210. 12. 129. 78. 104.4 180.4
11TOD SL 5 5 3 3 4 3 2 3
FOCUS FORC 95. 1&. 06. 3. 4. -124. U. 2. it. 16.3 -15.2

RAV QUARTERLY INPUT DATA

.3. 32. 37. 3. 50. 64. 97. 75. 1. 100.
A. I. 0. , 2. II. 7. 0. 0. 0.
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FORECASIS BAS( UPON IDENTICAL DEMAND DATA TEn N 22

0UART(O I 2 3 4 5 6 7 I 9 MAD I1A$

ACT D(NAMI 2450. 2444. 1934. 1305. 086. 250. 423. 652. 1120.
FORECAST 2256. 2220. 2222. 2101. 2140. 2208. 2023. 1804. 1668. 819.3 798.2
¥L-Y(L.1) 1130. 1972. 2111. 2222. 2450. 2444. 1934. 1385. 806. 926.9 632.2
S[T 11 1994. 260,. 2692. 2173: 1656. 026. 244. 219. 2772. 650.5 413:1
10(NO 1270. 1743. 1907. 2116. 2795. 2975. 1573. 237. -541. 1166.6 261.3
EXPO S9N 2506. 2399. 2341. 2317. 2344. 2364. 2278. 2099. 1837. 1005.7 95.7
ADAPT SHT 2139. 1831. 1964. 2140. 2306. 2505. 249. 2491. 2046. 1136.3 9131.0
.(1DO SEL 6 5 4 6 3 3 3 4 2
FOCUS FORC 2602. 2046. 1837. 2116. 2046. 826. 244. 219. -541. 605.2 -5.3

RA OUNRTERLY INPUT DATA

696. 600. 646. 730. SO0. 440. 453. 429. 642. 307.
564. 657. 636. 77. is. 158. 0. 250. 244. 626.

FORECASTS BASED UPON IDENTICAL DEMAND DATA IT( A 73

QUARTR( I 2 3 4 5 6 7 8 9 map DIAN

ACT 01(0A0 3312. 3221. 3100. 2693. 2493. 2256. 2054. 2241. 2467.
FO'CAST 3063. 3117. 3276. 3494. 3468. 324. 3244. 3071. 2903. 636.2 557.5YL.1tL*l1 3624. 3226. 33a. 3440. 3312. 3221. 3100. 2693. 1493. 518.3 510.3
SMITH It 3759. 3109. 3407. 3183. 2602. 2443. 2176. 1769. 2191. 279.9 03.9
TR(ND 4108. 4103. 4008. 3163. 2770. 3203. 2920. 1o1. 1646. 712.6 450.2
EIP0 ST 3464. 3416. 3410. 3418. 3397. 3361. 3309. 3186. 1047. 685.5 605.5
ADAPT S0N 3503. 3442. 2978. 3046. 3118. 3152. 3162. 3143. 3070. 557.7 530.6
ETto40 S L 5 2 I 6 3 3 3 4 2
FOCUS FORC 2501. 3047. 3307. 3494. 3070. 2443. 2176. 1769. 1646. 472.2 -33.0

RAV OUARTERLT INPUT 0TA

723. 567. 395. 116. 1229. 724. 771. 900. 831. 885.
832. 764. 740. 764. 425. 564. 505. 560. 612. 790.

DIV CHI 41 LOCATION 000361

DIV COK AT LOCATION 000371

004 CMO AT LOCATION 00361

01V CH AT LOCATION 000371

*'TM0I IS 111 TLAST TIME T101 0OVE NE0A6
FORCASTS 800 UPON IDENTICAL DEMN DATA IT(N 8 24

QUARTER I 2 3 4 5 6 7 1 9 "AD DIAS

AC? 0(6003 I, 2. 3. 3. 5. 9. 6, 6, 5:
PSI(CAST 0. 2. 3. 3. 4. 4. 4. 4. S. 1.9 -1.9
TL.IIL.I11 0. 2. 2. 2. 3. 4. 4. 3. 5. 2.0 -2.1
UN|TN NI 0. 0. 0. 1. 2. 5. 9, 8. I. 2.0 -1.3

D'100 2. 3. S. I. 4. 4. 4. . 9. 2.9 -I.5
1090 S:lo 0. . . 0. 0. 4. 1. I. 2. 4.3 4.3
EXAP SN0 0. 0. 0. 0. 0. 0. 1. 2. 2. 4.3 -4.3
'E1MO8 OIL I I I I I 3 3 3 2

FOCUS FOEC 0. 2. 3. 3. 4. .4 . 2. 2. 1.3 -0.4
NEI " UI IL I00 I0*19* 1 3

I. I. . . I. . . 0. 0. 0.
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FORECASTS SkSEO UPON IDENIICAL DSENAD 0ATA ITEM 8 25

QUARTER 1 2 3 4 5 6 7 8 9 MAI OIAS

ACT DEMAND 40. 42. is. 32. 23. 25. 30. 26. 20.
FORECAST 27. 29. 32. 36. 37. 34. 30. 29. 32. 8.3 0.6
TL. L #1 34. 25. 22. 25. 40. 42. i8. 32. 21. 0.8 0.6
SMITH II 12. 107. 113. ItZ. it8. 26. 20. 24. 21. 39.9 30.5
TRENO 39. 28. 23. 24. 40. 41. 43. 33. 20. 12.2 1.4
EXPO SHIN 40. 43. 39. 36. 37. 38. 38. 37. 34. 8.1 8.1
ADAPT SHIM 48. 39. 29. 25. 24. 28. 31. 30. 20. 4.8 0.8
METNOO SEL 4 5 6 6 6 1 1 3 4
FOCUS FORC 39. 21. 34. 28. 28. 20. 20. 29. is. 5.2 -2.8

RAU QUARTERLT INPUT DATA

2. 4. 0. 13. 15. I. 7. 1. 6.
20. 26. S. 4. 4. 7. 10. 9. 0. 1.

FORECASTS 0AS(D UPON IDENTICAL DENAND DATA ITEM 1 26

QUARTER 1 2 3 4 5 6 7 8 f MO HS 

ACT DERNR 46. 31. 46. 40. 34. 37. 33. 33. 23.
FORECAST 33. 35. 36. 37. 46. 47. 40. 42. 40. 10.6 1.2
YL-YIL*I) 45. 42. 33. 43. 46. 51. 46. 40. 34. 9.2 4.1
SMITH 11 125. 90. 100. 104. 42. 43. 28. 22. 26. 29.8 26.4
TREND 68. 42. 38. 52. 66. 51. 45. 24. 46. 15.7 9.8
EXPO SHT 24. 28. 21. 32. 33. 38. 40. 40. 38. 11.1 -4.4
U2APT SN 31. 33. 31. 1I. 24. 39. 40. 42. 42. 13.1 -5.4
METHOD SEL 2 4 4 2 5 3 6 S 3
FOCUS FORC 45. 42. 38. 52. 46, 38. 38. 42. 38. 8.1 4.0

RAM QUARTERLY INPUT OATH

2. 6. 12. 3. 7. 28. 3. 17. 4. 9.
13. 20. P. 4. 7. 14. 12. 0. 7. 4.

FCRECASTS ASE0 UPON IDEMICAL DEMANO DATA ITEM N 27

QUARTER 2 2 3 4 3 6 7 1 9 "AD SIAS

ACT DEMAND 38. i. 33. 23. 14. 14. 16. 26. 29.
FORECAST i9. 20. i9. 26. 33. 29. 27. 27. 27. 11.2 -0.8
YW.L.721. 26. 2o. 19. 29. 39. 38. 33. 24. is. 14.9 2.2
SAO!N H1 60. 20. 20. 23. 14. 22. I. it. 27. 9.1 -4.0
Tt(D 28. 7. 32. 47. 57. 37. 32. 22. 17. 23.3 5.3
EIP2 SHIN 22. 13. 14. 17. 21. 20. 26. 24. 23. 12.3 -6.2
40-IT STHM 21. 26. 22. 29. 21. 23. 27. 25. 22. 9.4 -2.2
f-C-0 SEL 4 6 4 3 3 3 1 5 3
-OTCS FOnc 28. 7. 22. 47. 14. 12. it. 22. 23. 11.8 -6.3

RA0 OUARTERLY INPUT DATA

0. 2... 5. 2. 9.
24. 25. 2o 4. 4. 6. 0. 6. 24. 9.
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FORECASTS BAS(9 UPON IDENTICAL DEMAND DATA ITEM 6 28

QUARTER 1 2 3 4 5 7 1 9 MAD DIAS

ACT D(AND 272. 217. 129. 133, 126. 150. 171. 127. 136.
FORECAST 314. 261. 2S7. 243. 239. 226. 206. 212. 199. 76.? 76.9
TYLY(L*1) 205. 235. 282. 291. 272. 217. 129. 133. 126. 74.3 47.4
SMITH HI 296. 288. 240. 165. 137. 104. 91. 245. 210. 62.7 34.8
TREND -64. 179. 350. 346. 265. 172. 49. 39. -3. 146.7 -14.3
0XPO SHT 197. 204. 220. 234. 242. 237. 215. 199. 184. 71.6 52.1

A:APT SITN 199. 204. 211. 247. 257. 258. 250. 203. 195. 01.4 62.2
mETHOO 5(L 3 2 6 3 3 4 1 2 2
FOCUS FOPC 296. 280. 282. 195. 137. 104. 49. 212. 126. 45.0 25.1

AU QUARTERLY INPUT DATA

190. 107. 70. 48. 53. 52. 42. S8. 83. 99.
51. 39. 28. I. 55. 32. 52. 32. 11. 43.

FgRECASIS BASED UPON ID(NTICAL DEMAND DATA ITEM 1 29

QUARTER I 2 3 4 5 6 7 1 1 Ma* BIAS

ACT DEMAND 1984. 1689. 1747. 1906. 1986. 2201. 2280. 2306. 2208.
FORECAST 2547. 2524. 2429. 2325. 2244. 2104. 2012. 1972. 1905. 417.6 194.8
IL-11..l) 2503. 2519. 2277. 2037. 1984. 1689. 1747. 1906. 1986. 417.7 2f.0
SM1TH 11 1980. 2044. 1598. 1620. 1969. 1013. 2328. 2522. 2436. 177.0 -7.6
TREND 2184. 2543. 2069. 1478. 1204. 1122. 1379. 1730. 1912. 604.2 -290.4
(XPO SNTH 2545. 2540. 2407. 2397. 2315. 2189. 2101. 2062. 2047. 405.3 255.1
AAPT SKTI 2613. 2583. 2569. 2546. 2432. 2310. 2063. 186. 1889. 300.3 278.4

PUT44O3SEL 3 3 3 2 2 1 6 5 3
FOCUS FORC 1900. 2044. 1598. 1630. 1904. 1689. 2012. 1899. 2047. 247.1 -168.3

FA QUARTERLY INPUT DATA

741. 631. 591. 621. 678. 683. 624. 5s. 694. 441.
384. 465. 399. 499. 543. 545. 614. 578. 569. 527.

FORECASTS BASD( UPON IDENTICAL DEMND DATA TEM I 30

QUARTER 2 3 4 5 6 7 0 9 RAN DIAS

ACT DEMAND 262. 269. 265. 250. 259. 262. 265. 265. 262.
FORECAST 170. 137. 202. 228. 242. 251. 252. 256. 261. 34.7 -34.7
IL-I(L*I) 222. 233. 239. 261. 262. 29. 265. 250. 259. 15.7 -11.0
SOOTN I1 300. 277. 277. 289. 254. 270. 261. 254. 275. 16.1 11.t
TREND 300. 306. 330. 346. 300. :03. 280. 261. :64. 35.0 34.9
XPO SHTH 162. 177. 189. 203. 215. 226. 234. 237. 241. 52.7 -52.7

AIApT STM 194. 220. 231. 235. 254. 256. 262. 261. 249. 21.6 -21.1
;14121 SL 4 3 1 2 2 2 2 6 6
FaCUS FORC 30. 306. 277. 249. 242. 269. 263. 20. 249. 18.1 12.0

RAM 2U6RTERL? INPUT 044

25. 35. 2*. 31. 48. 60. 55. 59. 59. 66.
77. 60. 6*. 62. 62. 69. 49. 45. 62. *6.
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FORECASTS BASED UPON IDENTICAL DEMAND DATA ITEM I It

QUARTER 1 2 3 4 5 6 7 a 9 MAI BIAS

ACT DEMAND 423. 3915. 386. 211. 244. 261. 286. 329. 348.
FORECAST 362. 319. 301. 331. 357. 384. 359. 346. 334. 70.3 17.5
YL-Y.tL2t 291. 373. 332. 410. 423. 395. 306. 281. 244. 100.2 20.2
SMITH 11 1243. 1340. 367. 456. 334. 267. 295. 236. 302. 244.7 209.8
TREND 164. 347. 37f. 583. 594. 367. 310. 230. 155. 154.3 1.6
EXPO SlTT 304. 318. 321. 339. 355. 363. 368. 350. 329. 72.8 10.5
ADAPT ATN 309. 32?. 421. 406. 424. 439. 453. 457. 415. 117.8 77.7
eTNOD SEL 1 2 4 3 3 3 3 1 5

FOCUS FORC 362. 319. 332. 513. 329. 267. 295. 236. 334. 77.9 11.4

RAU OUARTERLT INPUT DATA

177. 107. 65. 83. 10. Ill. 87. 83. 92. 70.
265. 96. 64. 61. 60. 59. 81. 86. 103. 78.

FORECASTS 06S0DUPON ZDOENTICAL DE9AN0 DATA ITEM 0 32

0UARTR 1 2 3 4 5 6 7 8 9 HAD BIAS

ACT DEAND 1066. 1043. 981. 914. 976. 1033. 1021. 1005. 906.
FORECAST 1367. 1273. 1263. 1303. 1279. 1224. 1070. 1069. 1021. 213.5 213.3
YL-Y(L.$) 2491. 1405. 1259. 1223. 1066. 1043. 981. 914. 976. 175.0 14S.9
SNITH 12 1449. 1120. 975. 1092. 306. 953. 956. 960. 1048. 127.6 45.9
TqR 1482. 1400. 1158. 1137. 772. 602. 650. 713. 996. 293.5 5.2
EPO SATH 1259. 1288. 1262. 1255. 1217. 1182. 1142. 1096. 1072. 203.1 203.1
A3APT SAT 1382. 1405. 1351. 1152. 1163. 1256. 1147. 211. 1002. 222.7 222.7
m!TMOD SEL 3 3 1 3 2 2 2 3 2
-FOCUS FORC 1242. 1072. 975. 1092. 806. 1043. 982. 914. 1040. 93.7 25.4

RAU 3UARTERLT INPUT DATA

444. 258. 268. 272. 342. 485. 2183. 311. 256. 239.
347. 224. 233. 177. 280. 286. 290. 165. 264. 207.

FORECASTS BASED UPON IDEN4TICAL OEMAND DATA ITEM 1 33

QUARTER 2 2 3 4 5 6 7 8 9 NAD VIA$

ACT DEMAND 494. 453. 467. 312. 280. 236. 132. 128. 102.
FRECAST 296. 344. 399. 487. 469. 437. 452. 432. 387. 205.3 122.0
YL-T(L.t) 443. 421. 437. 551. 494. 453. 46. 312. 280. 164.4 139.3
S5iTH i 633. 552. 539. 663. 372. 349. 311. 87. 113. 121.9 112.7
TREND 760. 662. 544. 665. $60. 406. 411. 213. 133. 194.3 294.3
Erpo p4r4 457. 450. 448. 466. 473: 469. 4. 47. 406. 276.9 263.6
A6APT ST1 423. 443. 444. 460. 529. 496. 492. 491. 449. 203.2 180.1
9THO 5EL 5 S 5 6 3 3 3 3 3
FOCUS FORC 149. 406. 406. 406. 449. 349. 311. 87. 23. 2W7.8 8.0

RAU OURTERLY INPUT DATA

0. 0. 30. 119. 28. 94. 92. 139. 96. 110.
206. 32. 55. 124. S. 50. 21. 20. 47. 24.



FORECASTS BASED UPON IDEN7ICAL DEMAND DATA ITEM I 34

00ART I 2 3 4 5 6 7 f AD DI6S

ACT DENAND 51. 51. 43. 46. 50. 49. 44. 35. 28.
FORECAST 44. 44. 54. 5. 54. 52. 48. 48. SI. 9.5 4.6
YL-T(L*I) 56. 45. 52. 49. SI. So. 43. 46. 50. 1.2 $.1
SMITH so 47. 43. 76. 60. 67. 78. 44. 43. 33. 14.0 9.6
TREND 71. 58. 63. 43. 40. 56. 41. 46. 53. 10.9 7.4
EXPO STH 5. 55. 55. 53. 53. 54. 52. St. 51. 9.2 8.6
ADAPT SNTH 61. 60. 51. 15. 58. 61. 65. 60. 5. 13.6 13.6METHOD S(L 3 4 2 4 2 1 3 3 3

FOCUS FDIC 47. 43. 63. 49. 40. 58. 48. 43. 33. 8.7 2.1

RAW OARTERLY INPUT DATA

8. 1. S. 14. 19. 14. 13. 10. 8. 21.
10. 12. IS. 6. 13. 16. 14. 1. 4. 9.

FORECASTS DASED UPON IDENTICAL DEMND DATA ITEM 1 35

QUARTER I 2 3 4 5 6 7 8 9 "As SIAS

ACT DE8AN8 47. S1. 54. 46. 44. 41. 57. 52. 55.
FORECAST 43. 42. 35. 41. 43. 46. 43. 46. 46. 0.3 -7.2
YLY(LI) 38. 41. 31. 45. 47. 51. 54. 46. 44. 8.4 -5.6
SMITH 11 61. 65. 51. . 91. 66. 66. 67. 72. 71. 18.8 18.1
TREND 28. 31. 26. 56. 62. 63. 53. 51. 49. 14.3 -3.1
EXPO SHTN 39. 39. 38. 39. 41. 43. 43. 45. 45. 0.6 -8.2
ADPT SMTH 40. 41. 44. 40. 46. 53. 56. 63. 6. 6.8 "0.5
METHOD SEL I I 3 2 1 , 2 4 4
FOCUS FORC 43. 42. 35. 91. 47. 46. 45. 46. 49. 12.2 -0.4

RAU QUARTERLY INPUT BAIA

13. 17. 8. 10. 7. 13. 7. 11. 10. 3.
21. 13. 14. 6. 13. II. II. 22. 8. 14.

FORECASTS 9ASED UPON IDENTICAL DEMAND DATA ITEM 1 36

OUARIti I 2 3 4 3 6 7 1 9 HAD BIAS

ACT DEMAND 735. 577. 529. 503. 401. 439. 315. 337. 371.
FORECAST 1118. 906. 1098. 1029. ?65. 000. 721. 689. 568. 418.4 418.4
YL-YtL*I) 1194. 1023. 913. 875. 735. 577. 529. 503. 401. 282.6 282.6
SMITH 11 912. 641. 401. 475. 372. 282. 741. 680. 626. 168.8 112.2
T1END 1119. 1223. 133. 436. 280. -13. 365. 126. 128. 276.9 34.4
EIPO SWlN 1202. 1167. 111&. 1068. 1001. 916. 839. 772. 698. 507.9 507.9
4009? $PIK fI12. f1l. 1027. fo4. f9f. 9W?. 604. 739. 656. 462.4 462.4
.018O SEL 3 3 3 3 3 2 4 2 2
FOCUS FOIC 912. 641. 48. 475. 372. 282. 5.9. 126. 401. 105.6 2.2

4

RAU QUARTERLY INPUT DATA

450. 16. 263. 293. 357. 369. 163. 305. 116. 259.
125. 16S. 21. 211. 99. 63. 66. 87. i2I. 97.
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FORECASTS BASED UPON IDENTICAL DEMAND DATA IEN 27

OUARTER I 2 3 4 5 6 7 0 9 NAB IAS

ACT DEMAND 1325. 1S20. 1533. 1575. 1595. 1431. 1553. 1553. 1462.
FORECAST 92?. 1050. 1217. 1262. 1333. 1405. 13s1. 1396. 1460. 235.1 -235.1
YL-Y(LlI) 1341. 1292. 1220. 1216. 1325. 1528. 133. ,575. 1595o 163.1 -101.6
S.ITH $I 1270. 1279. 1515. 1559. 1723. 1832. 1501. 1681. 1655. 137.3 51.1
TPENO 2027. 1759. 1366. 1310. 1309. 1740. 1735. 1846. 1771. 300.7 149.7
EXPO SNTN 1108. 1143. 1160. 1171. 1202. 1267. 1320. 1371. 1416. 266.3 -266.3
49APT SHIN 1307. 1376. 1323. 1248. 1197. 1219. 1330. 1376. 1434. 194.0 -194.0
METHOD SEL 2 6 3 3 3 I 2 2 I
F3CUS FORC 1341. 1212. 1434. 1559. 1723. 1932. 1301. 1575. 1595. 137.0 18.4

RAU QUARTERLY INPUT DATA

33. 4. 232. 228. 349. 377. 353. 262. 290. 323.
341. 371. 493. 328. 302. 391. 329. 450. 383. 300.

FORECASTS BASED UPON IDENTICAL DEHANO DATA I7EN N 38

QUARTER I 2 3 4 5 6 7 0 9 MAD 8ZA8

ACT OEMAND 17. 67. 44. 53. 64. 65. 76. 13. 93.
FORECAST 113. 120. 117. 110. 93. 91. N1. 78. 76. 31.1 20.3
YL-TIL*I) 99. 114. 118. 103. 87. 67. 44. 52. 64. 32.1 14.1
S0106N I 102. 100. 61. 37. 41. 77. 74. 104. 116. 19.0 10.0
TREND 80. 97. 137. 72. 44. 22. 17. 19. IN. 43.9 -11.9
OtFO SKTN 136. 131. 129. 123. 116. 194. 94. 86. al. 42.6 42.2
ADAPT SMIN 124. I11. 122. 123. 125. 116. 101. 83. 67. 42.5 30.9
METHOD SEL 4 4 3 3 4 2 * 3 I 6
FOCUS FORC NO. 97. 137. 37. 41. 22. 44. 104. 76. 29.7 2.7

PA0 OARTERLT INPUT DATA

23. 42. 22. 40. 21. 32. 24. 22. 36. 36.
9. 6. 16. 13. is. 17. 17. 24. 25. 17.

FORECASTS BASED UPON IDERTICAL DEMAND DATA ITEM N 39

QUARTER 1 2 3 4 S 6 7 8 9 MAD BAS

ACT DEMAND 6. 2. 0. 4. 4. 6. 6. 2. 2.
FORECAST 0. 4. 6. 6. 5. 5. 5. 7. 7. 3.1 1.3
TL.T(LtI) 0. 6. N. 7. 6. 3. 2. 6. 6. 4.2 1.3
SMT11 I 9. 6. 2. 0. 0. 0. 4. 4. 2. 3.3 -1.6
TREND 2. 13. 14. N. 5. 2. 0. a. 2. 3.4 2.4
EXPO SRI" 9. I. 2. 3. 3. 3. 2. 3. 3. 2.1 -1.3
ADAPT SHIN 0. O. 0. 2. 2. 2. 2. 0. 1. 2.3 -2.5
P(TNOD SIL 4 I 6 I 4 I 1 6 3
FOCUS FORC 2. 13. 6. 1. 5. 2. 5. 7. t. 3.8 1.3

;AU OUARIERLtf INPUT DATA

O. 0. O. 1. I. 1. .I. 1. 4. :

I. I. i. I. 4. 4. 2. 0. 0. 0.
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FOPECASTS BASED UPON IDEN71CAL D(MAN DATA IT1 I 40

OUARTER 1 2 3 4 5 6 7 1 9 MAN BIAS

ACT DIENNS 830. s00. 72. 690. 634. 629. 632. 559. 522. -
FO8ECAST 1089. 2037. 971. 956. 807. 955. 799. 750. 742. 228.6 228.6
1L.92L*I) 944. 909. 896. 909. 830. 900. 712. 690. 654. 134.1 134.1
S92TN N1 728. ,81. 799. 6il: 717. 633. 559. 623. $37. 50.9 4.7
TD(N3 723. 645. 702. 562. 723. 653. 479. 574. 553. 77.6 -45.3

E0 0 SH14 1220. 117. 1103. 1044. 1001. 961. 911. 867. 824. 340.3 340.3

AWYPT SAIN 1102. 1003. 993. 963. 891. 851. 817. 744. 712. 226.5 226.5

METH0 SEL 4 3 4 3 3 3 3 4 3
FOCUS FORC 723. 645. 799. 562. 717. 633. 559. 623. 553. 79.2 -23.7

RAU QUARTERLY INPUT DnAT

312. 344. 229. 349. 243. 235. 275. 191. 208. 212.

198. 212. 173. 124. 176. 176. 153. 127. 102. 140.

FORECASTS BASED UPON IOENTICAL OEMAND DATA ITE I 41

QUARTER 2 2 3 4 5 6 7 a 9 MAD BIAS

ACT DENDHO 2040. 2127. 1940. 1944. 1012. 1760. 1919. 1961. i0o.
FCRECAST 2032. 1942. 1989. 1999. 2018. 2053. 1950. 1979. 192&. 102.4 42.3
YL-.2L*22 1995. 1979. 1960. 2014. 2040. 2127. 1940. 1944. 1812. 123.0 33.9

SMIrn of 2041. 2039. 2140. 2649. 2011. 1942. 1618. 1998. 088. 135.4 23.1
TND 1821. 2009. 2119. 1953. 2106. 1290. 1939. 1757. 1626. 205.4 1.6
ExPO STHN 2030. 2020. 2008. 2009. 201. 2038. :028. 2003. 1965. 101.2 66.9
APAPT SHTN 2049. 2036. 2046. 1986. 2014. 2031. 2054. 2027. 1998. 103.1 01.9
(MTHOD SEL 5 6 2 4 6 3 4 2 5
FOCUS FORC 2088. 1965. 1993. 2014. 2106. 1999. 1610. 2757. 1112. 171.8 -21.6

RAJ QUARTERLY INPUT DATA

447. 458. 450. 513. 484. 571. 41. 524. 448. 552.
470. 550. 355. 365. 474. 411. 503. 524. 516. 460.

FOECASTS BASED UPON IDENTICAL DEMAND DATA IE 3 42

QUARTER 1 2 3 4 5 A 7 3 9 MAD BIAS

ACT DEMND 352. 04l. 1133. 1255. 163. 2341. 1189. 1337. 637.
FORECAST %747. 1282. 2038. 145. 1272. 1415. 1480. 933. 1257. 442.1 * 265.2

YLSTtL*I2 1691. 1961. 1927. 610. 651. 90. 1133. 1255. 163. 630.1 170.6
SPITH II 1794. 98594. 97755. 97019. 126705. 31105. 30996. 31077. 2743. 56394.0 56394.0
IC2N9 164. 1982. 1042. 183. 255. 114. 390. 2529. .090. 879.6 -96.3
EIPO 5894 2599. 1671. 1702. 1464. 1357. 1259. 1234. 1238. 1323. 390.7 212.7
8aPT SHIN 121. 127. 974. 121. 571. 606. 647. '9. 902. 460.4 -318.0

v-ETWOH SIL 6 * 4 2 5 4 2 2 *
FOCUS FORC 1903. 902. 902. 313. 1272. 1323. 1323. 1255. 16*3. 410.0 55.7

RAU QUARTERLY INPUT 0&14

639. 193. 583. 363. 130. 343. 122. 1. 400. 208.
1. 242. 4W7. 473. 123. *50. 9. 321. 272. 0.
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FO*ECASTS BASED UPON IDENTICA. DEMAND AT6 ITN 1 43

0011,111 I 2 3 4 5 6 7 1 R si3 b3As

ACT D(AND 1705. 1716. 1757. 1605. 1904. 2142. 2290. 2409. 2325.
FORECAST 1673. 2004. 2002. 2034. 2107. 2065. 1782. 1591. 1105. 352.9 -74.8
ThY.LL.I) 2508. 2413. 1807. 1496. 1705. 1716. 17,7. 1685. 1904. 449.1 -104.7
SAITH 11 1702. 2047. 1630. 1752. 1992. 1871. 2139. 2124. 2733. 192.2 6.2
R(40 3093. 2453. 2066. 1287. 078. 738. 1629. 1696. 2212. 749.8 -200.9

11pa 5T 1915. 2014. 1973. 17. 1843. 11. 1105. 1711. 1806. 125.9 -122.2
A FT SITH 2571. 2828. 2045. 2333. 2104. 1973. 1875. 1025. 1763. 627.1 242.7
METHOD SEL 3 5 2 3 5 6 1 3 4

FOCUS FORC 1002. 2047. 1800. 1496. 192. 1806. 1763. 2124. 27233. 246. -51.6

RAU OUARTERLY INUT DATA

163. 419. 295. 339. 542. 1020. 670. 276. 447. 414.

359. 45. 458. 455. 207. 704. 696. 603. 406. 620.

FORECASTS iDASED UPON IDENTICAL D6AND DATA 1T1n 6 44

0UnRTER I 2 3 4 5 6 7 1 9 Mil 81A1

ACT 3E8AN8 645. 605. 576. 501. 575. 601. 590. 607. 573.
FORECAST 560. 579. Sao. 624. 624. 619. 589. 573. 610. 42.1 10.6
YLI(L.I) 602. 632. 602. 644. 645. 605. 576. S01. 575. 46.3 12.1
Solt" i1 654. 688. 580. 610. 520. 548. 582. 532. 691. 57.1 14.7
T13(h 646. 687. 692. 738. 644. '29. 515. 436. 32. 92.5 21.9
(,19 S4TH 571. 583. 587. 599. 60. 607. 601. 51. 540. 31.9 4.9

A4APT SKIN 356. 554. 345. 554. 61. 624. 615. 601. 557. 39.5 0.2
m(T400 SEL 4 1 3 6 6 2 I 5 2
FOC4S FORC 646. 667. 38. 61c. 557. 537. 376. 537. 56e. 35.7 11.1

RAU QUARIERLY 1NPUT DATA

128. 136. 117. 136. 136. t84. 146. 134. 166. 154.
190. 135. 126. 125. 115. 209. 152. 114. 132. 175.

FORECASTS BASED UPON IDENTICAL D1AND DATA TE8 6 45

5UARTR I 2 3 4 5 6 7 6 9 RAI BIA8

ACT H10ND 36. 356. 449. 467. 461. 388. 255. 175. 122.
FO4[ASI 556. 501. 46. 466. 365. 316. 347. 396. 04. 124.0 56.7
1L.IIL*Il 341. 279. 245. 323. 186. 356. 449. 46. 461. 155.6 27.6

So 61 96. 6653. 8720. 807, 867. 400 390. 270. 203. 377,0 3713.6
*9EAD -159. 70. 115. -39. III. 400. 622. 675. 364. Je.2 -75.6

LIPO SNIN O15. 704. 612. 554. 5:1. 411. 450. 477. 474. 229.0 229.0
AAPT SRIO 665. 341. 278. 275. 403. 510. 479. 491. 514. 190.0 93.2

PETWO1SEL 2 2 1 I 2 4 1 3 3
FOCIS FOIC 341. 27. 245. 466. 265. 356. 622. 396. 205. 147.4 46.1

%a* GU6RTERL 1NPUT 0016

250. 171. 6. 264. 201. 140. 1. 1. 131. 105.
It. . 106. 196. 9. 56. 33. 63. 19. 3.
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FOA[CASTS BASED UPON IDENTICAL DEMAND DATA ITEM 1 46

QUARTER 1 2 3 4 5 6 7 8 1*3 IS

ACT DEMAND 7000. 6596. 7903. 7146. 7747. 7760. 6152. 5162. 4932. L
FORECAST 6I50. 7565. 7533. 8304. 7226. 6240. 7374. 7563. 7374. 1382.2 546.6
YLTI(LI) 7472. 5881. 6645. 8020. 7000. 6596. 7903. 7146. 7747. 1284.4 465.
SMITH Al 11106. 987. 10632. 11074. 806. 9069. 10763. 6332. 638-. 2545.1 2545.8
TREND 4219. 7079. 5053. 5727. 6045. 7719. 8340. 8062. 8396. 1970.5 24.5
E190 SHM 10971. 9954. 9332. 9070. 8656. 3244. 1176. 7970. 7925. 2209.1 2209.1
A *PT SMT 8567. 7053. 5 257. *329. '244. 7306. 7301. 7619. 7611. 1333.8 529.4
METHOD BEL 2 4 1 2 j 4 A 3 3
FOCUS FORC 7472. 5661. 5053. 1304. 7000. 9069. 8340. 7*31. 635. 1490.3 331.7

RAU OUARTENLY INPUT B6A

4243. 1483. 118 . 3313. 3265. 455. 1554. 2198. l6,4. 1419.
2729. 1171. 1272. 2724. 1972. 1779. 1205. 1116. 1002. 1529.

FC8ECASTS BASED UPON IDENTICAL DEMAND DATA ITEM 0 47

Ou*0R1E I 2 3 4 5 6 7 6 9 Mo $[AS

ACT DEMAND 4177. 2905. 3999. 4050. 4175. 3864. 3659. 3283. 2964.
F *PECAST 4629. 0444. " 4228. 4183. 3632. 3655. 3894. 4049. 4176. 479.7 312.4
YL2Y(L#I) 3086. 2405. 3708. 4047. 4177. 3905. 3999. 4050. 4175. 462.9 61.6
SP114 I 3402. 4567. 4546. 4414. 4342. 3989. 3961. 3709. 3449. 427.1 255.6
TREND 1103. 2513. 2846. 2915. 4350. 4792. 4573. 4426. 3775. 1191.1 -349.0
179O SHM 5931. 5425. 5098. 4889. 4746. 4578. 4462. 4379. 4339. 1015.4 1085.4
ADAPT SHN 4318. 3099. 3256. 3794. 4134. 4463, 4302. 4315. 4265. 621.0 215.5
M1THO0 S[L I 6 2 2 2 2 I 3 3
FCCUS FORC 4629. 4444. 4265. 4047. 4177. 3905. 3999. 4049. 3449. 321.5 320.8

A6i 3UARTRLY INPUT BAIA

166I . 1420. 1122. 1962. 979. 605. 772. 730. 1296. 986.
1031. 860. 1026. 1082. 182. 965. 715. 877. 706. 6646.

FORECASTS BASED UPON IDENTICAL DEMND DATA ITEM 1 41

GoU4nlR | 2 3 4 5 6 7 0 1 Ras 11A9

ACT DEMAND 7461. 7616. 3581. 867. 8552. £941. 6617. 6313. 6181.
F97CAST 6843. 7059. 6672. *463. 6671. '084. 75?2. 7945. 800?. 1302.1 -290.7
YL.I(L*I) 5960. 6552. 6562. 7022. 7461. 7616. 9581. 9897. 8552. 1664.9 -4.0
SMITH 11 7131. 0407. 7893. 9441. 9611. 8029. 0035. 6953. 6003. 141.1 53.9
TREND 4797. 6165. 55o90. 7119. 8490. 9965. 109*2. 9756. 8399. 2450.4 461.1
E)PO SPN 6378. 6412. 6442. 6550. 6739. 6914. 7249. 7571. 7'.8. 1338.9 -S46.5
AAPT SI 5903. 580. 6090. 6235. 6*24. 6693. 7009. 7736. 8179. 1599.7 -752.2
91400 SL 3 3 3 4 I 6 3 3
FOCUS FD0C 7131. 0407. 6873. 9441. 9611. 9965. 7572. 0179. 6003. 1164.9 672.4

RAU OUARIERLI INPUT DATA

1778. 103. 2501. 168I. 1538. 1456. 1221. 1645. 2210. 1466.
1.61. :124. 2*4. 2431. 19467. 1719. '54. 2107. 16*3. 1457.
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FORECASTS BASED UPON IDENTICAL DEMAND DATA ITEM 3 49

QUARTER I 2 3 4 3 6 7 1 9 NAB lIAD

ACT DEMAND 45950. 44301. 45320. 47112. 47051. 46815. 46060. 46849. 46530. V
FORECAST 36543. 38441. 40423. 42121. 44006. 44505. 45564. 46300. 46504. 3510.2 -3510.2
YL1(L1 ) 42061. 44708. 45799. 4540. 4,950. 44301. 45320. 47112. 47058. 1281.9 -911.0

SMITH 1l 49183. 46297. 45037. 45309. 48461. 46245. 46310. 48379. 46973. 1737.5 1210.3
TREND 4965. 61317. 56618. 47466. 487'5. S0215. 47034. 44205. 473a6. 46.9.0 4062.2
EXPO SNTI 37564. 38993. 40354. 41381. 42295. 42696. 43222. 44000. 44612. 4542.8 -4542.8

A&APT ST 36101. 39317. 40712. 42165. 43174. 43929. 42914. 43460. 44511. 4191.1 -4191.1
MET140D SEL 3 2 4 2 3 1 2 1

FOCUS FORC 49113. 46297. 45799. 45467. 48755. 44301. 48310. 46300. 47056. 1873.1 631.9

RA QUARTERLY INPUT DATA

9626. 6399. 6242. 0757. 10775. 9272. 9967. 12047. 13422. 10363.

9651. 12310. 11773. 11390. 11439. 12456. 11530. 10635. 12220. 12137.

FORECASTS BASE1 UPON IDENTICAL DEMAND DATA 1TEM 1 50

OUARTER I 2 3 4 5 6 7 6 9 M6 BIAS

ACT DEMAND 116770. 121214. 135083. 146461. 1613il. 165190. 169070. 104600. 177946.
FORECAST 133454. 133653. 131532. 126887. 123052. 125495. 133752. 137679. 13995!. 30340.1 -2386.4

TLF(L-) 1 29333. 129775. 131020. 1 2896. 116770. 121214. 135 83. 46461. 163132. 26603.6 -21909.3
S0ITH it 134732. 114040. 18707. 12741S. 1269058. 182006. 195528. 212965. 216504. 20856.0 3176.2
TR0ND 109313. 142633. 124490. 118131. 85615. 141840. !62084. 161034. 167091. 25097.1 -20337.3
EXPO STH 1,1095. 123551. 125164. 125911. 124083. 123509. 12-984. 130079. 136690. 30936.2 -29255.9
ADAPT SN4 123143. 121915. 112061. 114763. 115606. 114324. 1114.9. 116365. 124210. 40067.1 -38495.0

ETHOD $EL 5 5 2 2 3 3 3 4 4

FOCUS FORC 137575. 136690. 136690. 128696. 116770. 182006. 195328. 212965. 167091. 10167.7 1549.1

RAY 34RT*LT INPUT DATA

40435. 37858. 35478. 28604. 40390. 26771. 28993. 33259. 40032. 28616.

:6189. :1133. 45276. 43285. 36762. 37804. 47334. 67165. 32297. 31152.

ORE1ASTS 3451D UPON DNTICAL DM0AN8 DATA ITEM A 51

QUARTER 1 2 3 4 5 6 7 6 9 MAD bias

ACT DE44N 343. 3247. 3723. 3613. 3333. 3033. 1221. 1673. 2062.

FORECAST 4624. 4747. 4546. 4574. 4081. 39!9. 4204. 4184. 3404. 1295.6 1295.&

YL-TIL*1) 4726. 4669. 4604. 4755. 3435. 3247. 3173. 3613. 3533. 1093.4 1071.7
SA0N 4' 5919. 4027. 3955. 4608. 3057. 3329. 3490. 2231. 1993. '05.7 535.9
TREND 6041. 5492. 4290. 3253. 2663. 3091. 3119. 2167. 2713. 927.5 690.8
19PO S.'H 5537. 5363. 5227. 5133. 4793.. 4484. 4332. 418. 4057. 1319.4 1819.4

4tAPT TN 4393. 4347. 4533. 5149. 5519. 4945. 4521. 4291. 4069. 1669.7 1669.7
METHOD SEL I 3 3 4 2 4 4 4 3
FOCUS )R2 4624. 4747. 3955. 4608. 2663. 3247. 3119. 2167. 2713. ?37.9 539.0

RAU 2UARTERLY fNPUT DATA

q02. 1143. 679. 9596. 1204. 721. 864. 1931. 1147. 742.
1. All. 959. 1213. 125. 531. 459. 406. 47'. 729.
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FORECASTS BASED UPON IDENTICAL DERANN DATA ITEM 1 52

QARTER 2 2 3 4 3 6 7 1 9 0*1 SIR$

ACT 0(9*01 350. 374. 353. 323. 343. 297. 35:. 299. 26.
FORECAST 474. 467. 411. 407. 369. 383. 337. 340. 347. 67.6 64.3
22.t -Y.$12 366. 392. 320. 356. 350. 374. 353. 323. 131 34.4 27.2
SMITH 11 309. 366. 300. 342. 301. 401. 152. 462. 455. 69.2 37.0
INE98 Ill. 212. 219. 304. 210. 382. 347. 352. 237. 97.3 -51.8
EIPI S0H 467. 452. 426. 412. 399. 394. 386. 373. 367. 60.6 80.6
ADAPT SHIM 407. 444. 440. 399. 395. 406. 425. 427. 422. 97.7 97.7
METHODSEL 2 3 2 3 2 2 3 2 4
FOCUS FCUC 396. 392. 300. 356. 301. 374. 151. 462. 341. 56.0 34.9

RAW QUARTERLY INPUT DATA

233. I60. 225. 124. 113. 139. 62. 52. 229. 67.
lie. 46. 143. 46. a$. 66. 97. 200. 36. 30.

i

FORECASTS BASED UPON IDENTICAL D(MAN DATA ITEM 1 53

QUARTER 2 2 4 6 7 8 9 "As DIAS

ACT DEMAND 1527. 252. 5324. 2512. 1714. 230. 2541. 1552. 1524.
FORECAST 27403. 665. 2634. 2562. 1470. 1491. 2534. 1611. 1622. 129.7 32.3

336I(L.2) 2412. 1469. 1543. 1722. 2527. 1512. 1524. 1252. 2726. 103.4 -22.4
SMITH 11 17T9. 234. 2563. 127. 2304. 1911. 2926. 2795. 203. 256.2 266.5
TREND 135. 2219. 1237. 299. 2402. 1542. 235. 2774. 2640. 292.1 -98.9
EXPO SHN 2430. 2439. 2459. 12509. 253. 233. 2525. 2524. 2534. 72.6 -65J

ADAPT SOTH 2448. 2394. 2i62. 2440. 2596. 2412. 1358. 127. 2138. 180.3 -20.3

MIT M" S(L 1 3 2 3 2 2 3 2 4

F CUl FORC 203. 24. 2563. 2722. 1470. 1312. 2236. 162. 2554. 117.2 26.7

RAU QUARTERLY INPUT DATA

387. 472. 654. 360. 375. 335. 340. 362. 432. 409.
0. 278. 427. 422. 45. 161. 3. 132. 306. 335.

FORECASTS BASED UPON IDENTICAL 014AND DATA ITEM 53

GUART(R 1 2 3 4 5 d 7 9 t MAD DlAS

ACT 819AM 322. 326. 297. 129. 342. 1397. 465. 537. 54.
FORECAST 724. 657. 35. 410. 427. 417. 352. 346. 327. 199.3 11.0
LTLL.1 142. 5 426 6.3. 27. 1329. 121. 203 -23.
SM2 33. 34. 182. 162. 329. 376. 39. 569. Al. 44.2 -93.5
T11 134. 11. 122. 19:. I5. 1: 4. 135. 213. 312. 202.3 -201.?

f PO .TN "40 :41 "49 15:9 11. 11. ' 55 4 54 354 426*6.

S h o t S o l " 1 4 0 . .1 1 1 12. 16. I4 l . 1 , . . 1 !, 1 8 3 1

3[HO S(. 3 2 1 2 3 1 1 1 '

FOCUS FDIC 24. 71. 292. 262. 312. 137. 352. 396. 14. 718.0 -63.

RAU QUA14LT !NPUT DATA

17. 28. 229. 292. 209. 274. 3240. 236. 74. 40.
49. 14. 19. 4A. fit. 97. 144. 223. 2$3. 220.
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FORECASTS BASED UPON IDENTICAL DEMANO DATA TEN M 55

UORTER f 2 3 4 5 6 7 8 9 AI 9AS

ACT 011011N 221. 21,. 268. 261. 272. 297. 250. 271. 253.
FORECAST 1II. 174. 177. 163. 206. 116. 222. 221. 247. 57.4 -57.4
1LsVYL. )1 IfO. 157. 175. 190. 221. 215. 268. 261. 272. 49.2 -41.0

SIH 1 211. 225. 250. 275. 294. 237. 349. 292. 387. 43.2 23.4
10188 113. 210. 22. 152. 215. 285. 401. 280. 336. 64.6 -10.1
EXPO STK 169. 167. 168 . 18. 204. 215. 227. 60.7 -61.7
AOAPT SNTO 189. 17. 134. 140. 144. 161. 176. 219. 222. 61.8 -11.8
PETOO SEL 3 4 3 3 1 4 2 4 1
FOCUS FOIC 211. 225. 220. 275. 294. 237. 401. 26). 336. 45.4 16.8

NAU OUARTERLT INPUT DATA

$1. 37. 22. 35. 0. 33. 30. 39. 55. 51.
35. 80. 49. 104. 21. 91. 74. 57. 49. 73.

FOO[CASTS BASED UPON IOENTICAL 10AN DATA 1TN 4 56

OUARTR 5 6 7 9 9 H4D STAR

ACT D10N0 596. 337. 157. 39. 1. 1. 1. I. 52.
CORCAST 087. 032. 017. 019. 773. 670. 576. 404. 300. 550.2 550.2
i..IIL*I) 950. 1003. 995, 767. 596. 337. 157. 44. 3. 417.9 407.0
SNITH I1 972. 607. 451. 120. 49. 0. 0. 0. 0. 133.7 12,"*040 916. 1314. 1000. 779. 211. -246. -621. -361. -583. 573.0 113.0
EXO SKIN 47. 750. 799. 793. 753. 670. 567. 462. 370. 511.5 511.5
ADAPT SPIN 796. B6. 914. 933. 854. 796. 637. 452. 264. 594.4 5?4.4
0[TNOD SEL 5 5 3 3 3 3. 3 3 2
FOCUS FOOC 124. 370. 370. 120. 48. 0. 0. 0. 0. 72.9 60.7

RA6 OUARTELY INPUT OATA

369. 9o. 235. 130. 206. Is$. 346. 210. 259. 100.
110. 39. I. I. I. 1. 0. 0. 0. 52.

FORECASTS BASED UPON IDENTICAL DEA94 DATA ITEM 9 57

QUARTER I 2 3 4 5 6 7 a 9 map Dias

ACT 010"99 443. 414. 397. 373. 401. 449. 460. 479. 34.
FORECAST 494. 433. 432. 439. 433. 432. 405. 300. 406. 47.2 10.1
IL*TIL*I) 462. 450. 422. 403. 403. 414. 387. 373. 409. 45.9 -2.8
SNIN I 306. 379. 384. 361. 364. 394. 395. 430. 510. 4'.3 -17,2
TO|IO 493. 424. 323. 365. 493. 339. 225. 325. 577. 106.7 -20.2
11P0 S*lO 514. 02. 496. 469. 456. 44. 435. 423. 420. 63.3 45.1
ARAPT OT 4 6 55. 441. 1. . 422. 425. 423. 419. 42.2 15.9
P-TrOJ S[L 3 4 3 4 2 S 5 S 1
FOCUS FORC 316. 379. 323. 361. 493. 414. 420. 420. 420. 43.7 -14.5

RA QUARTELT INPUT DATA

f36. 07. Ill. 143. 73. 113. 141. 133. 63. 03.
122. 133. 74. $9. 100. 169. 113. 69. I.7. 63.
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FORECASTS DASID UPON IDENTICAL D(MAN DATA IT( 1 58

0UIRTE* I 2 3 4 5 6 7 1 f M* 61A1

ACT DEMND 10396. 9594. 10547. 10346. 9920. 11427. 10954. 10403. 10167.
FCkECAST 12353. 11661. 10799. 10695. 10809. 10119 10445. 10460. 10158. 879.2 307.1
YLTI(L.I) 11221. 10643. 10043. 10574. 10396. 9594. 10847. 10146. 9920. 702.9 -130.0
S41T 11 11247. 9907. 9297. 12947. 11720. 10707. 14765. 11415. 10940. 1414.5 927.9

7R,4 8307. 9546. 733. 9982. 10198. 9010. 9955. 10175. 10434. 1080.1 -1011.2
EI;O 3AT 10747. 10726. 10589. 10586. 10546. 103'7. 10455. 10433. I0331. 527.1 2.2
ADAPT SAtH 10538. 10307. 9466. V331. 9132. 9142. 0633. 9077. 9402. 1240.7 -1056.5
METHOD SIL 5 4 1 2 4 3 2 5 3

FOCUS ORC 13485. 10331. 7383. 10695. 10316. 9610. 14765. 10346. 10331. 1592.9 217.5

R6U QUARTERLY INPUT DATA

4095. 3411. 3382. 2597. 3328. 2248. 2643. 3002. 2750. 1646.
3174. 2824. 1148. 2901. 2673. 2398. 3455. 2428. 2122. 2862.

FORECSTS ASED UPON IDENTICAL DE9A*8 DATA ITEM I 59

0UARTER 2 3 4 5 6 7 8 9 MAD DIAS

ACT 2EN(9* 7021. 7404. 6527. 5897. 6276. 6196. 6183. 5721. 6001.
FORECAST 71W5. 0564. 6550. 7207. 7005. 6951. 6736. 6679. 6649. 60.6 426.1
YL-fIL-1) 690. 6497. 6945. 7460. 7021. 7404. 6527. 5097. 6276. 629.9 429.0
S!74 $I 7629. 6767. 8206. 7179. 5883. 7092. 590. 5960. 6235. 729.0 368.2

7141. 6243. 7961. 6466. 7132. 7211. 5301. 5729. 6024. 813.4 457.1
El 5 041t 6946. 665. 6074. 6991. 6997. 7079. 6960. 6754. 6658. 662.6 $44.2
AAPI 16N 6832. 6115. 6563. 6755. 6910. 6766, 6743. 6520. 6206. 495.4 322.5

M(0 S3 L 2 5 I A 3 6 2 4 4
C.cS FORC 0W69. 0497. 668. 7207. 6206. 7092. 6206. 5897. 6024. 396.6 172.1

900 ;JARTERLT INPUT DA6

1646. 2024. 1040. 1732. 9535. 1563. 1023. 1767. 1344. 2011.
233a. 1321. 1727. 1134. 1101. 1707. 1647. 1129. 1246. 1917.

FORECASTS 3*5(3 UPON IDENTICAL 0(6693 DATA ITEM 1 60

0UARTN( I 2 3 4 5 6 7 0 9 "he I0AS

ACT :ERA$$ 1910. 1763. 1693. 1144. 1679. 1901. '048. 1669. 1919.
FCA(CAST t706. f124. t167. 1059. 18l. t796. 1673. 1496. ?795. * 170.21 93.7
VL-IIL-I 1067. 1129. 1653. 1547. 1910. 1763. 1693. 1844. 1679. 193.9 -117.9

SMITH 11 1647. 2644. 2045. 203B. 2632. 1656. 1925. 1456. 1993. 406.1 265.8
305 ISIS. 1502. 967. 1174. 2141. 15.0. 1403. 2:46. 1646. 334.5 -145.8

E09O ST 147. I155. 1575. 15*9. 1637. f662. 1669. t704. 1699. 232.2 -232.2
A:0,1 ST9 1767. 1715. 1754. 1540. 1327. 1406. 1515. 1525. 1553. 256.1 -273.0

m(TI2! SEL 4 6 A 4 I 1 3 2 4

FCC.; FORC 165. t302. 1559. 1539. 2141. 1796. 1673. 2456. 1679. 200.6 -52.1

NAY QUIT|LY INPUT DATA

::9. 297. oo. 331. 303. 556. 57i. 229. 465. 312.
4":. 591. 311. 312. 6*3. 426. 540. 459. 464. 456.
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FORECASIS BASE8 UPON IDEN1CAL VEMANO DATA ITEM 3 61

C]UATER 1 ,3 4 5 , 7 9 not DIAS

ACT DEMAND 65. 667. 649. $06. 475. 583. 578. 624. 616.
FORECAST 632. 644. 614. 650. 652. 619. 610. 576. 575. 64.3 21.9
YL, I.11 628. 571. 570. 646. 675. 667. 649. 506. 475. 106.4 1.6
SMITH II 614. 614. 651. 701. 565. 507. 623. 504. 640. 74.0 5.2
TREND 616. 420. 5I0. 723. 719. 648. 597. 451. 400. 153.2 -32.2
EXPO 5HTH 644. 630. 618. 623. 634. 640. 642. 615. 587. 59.4 28.9
ADAPT SATH 652. 644. 600. 595. 618. 637. 652. 655. 613. 54.4 32.6
METHOD SEL a 6 3 6 3 6 4 5 3
FOCUS FORC 636. 613. 613. 701. 613. 507. 613. 451. 57. 86.1 -4.2

RAY QUARTERLY INPUT DATA

102. 214. 160. 160. 182. 154. 157. 124. 126. 133.
233. 163. f1. 135. 90. 132. 226. 130. 136. 124.

FORECASTS BASED UPON IDENTICAL DEHAND DATA ITEN 62

0UARTER 0 2 3 4 5 6 7 6 NAB IAS

ACT DEMAND 993. 1083. 1102. 1031. 1000. 961. 903. 920. 858.
FORECAST 862. 829. 8$5. 078. 694. 939. 956. 969. 997. 128.3 -75.1
1.TtL+2) 794. 795. 809. 906. 993. 1083. 1102. 1031. 1000. 165.1 -37.6
SMITH I3 865. 1004. 1123. 1231. 1142. 1106. 985. 846. 908. 102.2 39.9
TR1D 674. 755. 793. 973. 1170. 1300. 1336. 1120. 1022. 258.1 32.7
EXPO SNT 909. 986. 071. 078. 901. 937. 970. 982. 986. 116.1 -5.8
ADAPT SPN 807. 842. 043. 043. 857. 902. 970. 1006. 2009. 144.4 -76.8
METHOD SEL 5 3 3 4 2 2 6 2 3
FOCUS FORC 929. 986. 1123. 1231. 1170. 2083. 956. 1009. 997. 106.0 70.2

RA9 QUARTERLY INPUT DATA

269. 17. 226. 245. 202. 225. 177. 190. 203. 239.
274. 277. 293. 258. 203. 246. 254. 200. 220. 14.

FOECASTS BASED UPON IDENTICAL VEMA49 DATA ITEM 1 62

OUARTR 2 2 3 4 5 6 7 l 9 8D DIAS

ACT DEMAND 146. 137. 146. 113. 87, 61. 56. 70, 84.
FORECAST 265. 63. t77. 173. 173. 165. 150. 126. li8. 56.4 53.4
Y-TL*1) 296. 293. 153. 139. 146. 137. 146. 113. 67. 45.8 45.8
SMITH so 132. 152. 113. 167. 157. 109. 101. 41. 49. 38.4 13.1
TREND 255. 195. 93. 132. 102. s6. 8. 87. 29. 42.5 1.5
E190 S9N 217. 175. 1?1. 164. 161. 156. 154. 144. 134. 56.9 51.9
APAPT SOTH 206. 198. 1823. 258. 132. 142. 145. 14. 142. 61.4 61.4
MET"OI SEL 5 3 2 4 4 4 4 4 2
FOCUS FORC 132. 134. 113. l29. 142. it. Is. 7. 29. 24.9 1.1

48 QU6RTERLT INPUT oATA

9. 30. 57. 36. 49. 53. 6i. 28. 44. 28.
49. 37. 33. 27. 16. 22. 7. 22. 30. 25.
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FOR(ASTS BASED UPON IOENTICAL D(MAND DATA ITEM I 64

8U8T8 I 2 3 4 5 6 7 6 9 "AD DIAS

ACT DEMAND 1996. 209. 2229. 2380. 2279. 2347. 2605. 2447. 2397.
FORECAST 797. 877. 908. 1063. 1176. 1366. 1758. 2100. 2239. 951.0 -951.0
TL-T(L211 352. 673. 1287. 1820. 1998. 2059. 2229. 2380. 2279. 629.3 -629.3
SMITH 11 74462. 75346. 71758. 3406. 2635. 2358. .51. 2786. 2528. 24377.4 24565.4
Tp(0O -26. 198. 1880. 3182. 3376. 2987. 3390. 3635. 2493. 982.2 41.4
0PO SHN 524. 554. 700. 924. 1139. !323. 1504. 1679. 1719. 1177.1 -1177.1
ADAPT S9TH 303. 239. 434. 906. 1411. t729. 1947. 2001. 2062. 1070.8 -1078.8
M9T(00 SEL 1 1 4 2 2 3 3 2 4
FOCUS FORC 797. 877. 908. 3182. 1998. 2059. 2551. 2786. 2279. 620.7 -367.3

RA 3UARTRL INPUT DATA

161. 554. 342. 164. I. I. 119. 233. 320. 615.
652. 411. 381. 785. 803. 310. 449. 1043. 645. 260.

FORECASTS BASED UPON IDENTICAL DEMAND DATA ITEM 8 65

QUARTER I 2 3 4 5 6 7 8 9 "As IAS

ACT DEMAN8 189. * 205. 253. 229. 283. 248. 243. 234. 179.
FORECAST 136. 141. 138. 149. 144. 169. 187. 207. 236. 74.7 -62.0
YL-YILOt) 98. 133. 120. 184. 189. 205. 253. 229. 283. 66.3 -41.0
SITN II 342. 399. 323. 497. 309. 453. 454. 319. 367. 155.7 155.7
TREND 35. 120. 120. 244. 224. 288. 389. 312. 329. 95.5 -0.3
XPO SmTN 15. 134. 131. 142. 151. 162. 180. 190. 209. 76.4 -69.9
ADAPT S0TH 141. 132. 153. 155. 169. 185. 18. 198. 201. 64.5 -59.7
METHOD SOL 6 6 3 4 3 4 2 2 3
FOCUS FORC 174. 201. 201. 497. 224. 453. 389. 229. 283. 93.4 63.3

RAW 'UARTERLY INPUT DATA

47. 39. 49. 39. 22. 45. 8. 23. 57. 32.
72. 28. 73. 80. 46. 82. 38. 75. 39. 27.

FORECASTS BASED UPON 18ET1CAL DEMAND DATA ITEM 8 66

QUARTER 1 2 3 4 3 6 7 8 9 940 DIAS

ACT '89A4 2811. 3961. 59t4. 6605. 7913. 8460. 9139. 9201. 9842.
F:-(06ST 130. 407. 749. 1143. 1537. 2386. 3704. 4443. 5362. 47Y6.3 -4776.3
YLtT(L*11 260. oil. 1494. 2281. 2811. 3961. 5914. 6,05. 7913. 3421.8 -3421.8
SPIT. 32 204880. 207781. 209349. 222703. 8306. 11150. 12519. 10190. 1201. 91835.8 91835.8
T[0 032. 1076. 3121. 4236. 4907. 7400. 11260. 10734. 11444. 2192.4 -001.1
EXPO SKIN 52. 203. 46. 825. 1222. 1770. 2599. 3400. 4303. 5334.4 -5334.4
A6PT 54N 0. 0. 549. 133. 2021. 2811. 3961. 5914. 6603. 4416.9 -4416.9
PE00 S(L 4 4 4 4 3 4 2 4 4
F:C'.*S FORC 652. 1876. 3121. 4236. 4907. 11130. 11268. 6605. 11440. 241.6 -843.4

Phu OUAIT(RLY INPUT DATA

0. 8. 0. 1. 1. 1. 2. 160. 549. 684.
788. 790. 1699. 2&39.1'M . 098. 2 46. 2j16. 2541. 2739.
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FORECASTS BASED UPON IDENTICAL DEP9O0I ATA ITEM 1 67

QUARTER 1 2 3 4 S 6 7 S 1 6P5 BIAS

ACT DEMAND 125192. 1176B0. 107967. 112039. 109550. '68607. 366259. 377969. 366399.
FORECAST 133371. 130684. 134225. 131621. 125217. 11'841. 113544. 119425. 117371. 99593.. -91OSS.1
TYI-lfLl) 12521. 114001. 119120. 126811. 125192. 117680. 107967, 112039. 109550. 97415.9 -88220.1
SMITH of 117795. 116070. 1038 8. 11 99. 109369. 101'21. 191)67. 432600. 434794. 44686.7 -13422.A
TREND 108794. 99643. 109113. 108901. 1004,7. 1,2!37. 110693. 115877. 100157. 90909.0 -998649.8
EXPO 01" 147993. 1411051.'3670 1751. 132867. 129830. 125457. 22774. 110129. 10024".7 -73316.9
ADAPT SiTf 137454. 16183. 114639. 113977. 222089. -218. 126429. 223080. 123 39. 91487.2 -12172.8
".[tH 140 EL 2 3 3
FOCUS FORE 12321. 114001. 12055. 10:901. 123039. 101521. 120129. 432600. 434794. 52142.6 -19975.8

RA OUARTERLY INPUT DATA

34290. 30262. 37106. 39773. 40226. 33344. 23087. 28664. 28906. 30463.
30779. 27045. 21394. 28750. 34850. 24,56. 90451. 226402. 46560. 12986.
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NORMAL DEM. ND DATA FOIRECATS

FORECASTS 8ASE8 ON ALTERNAI1E METHODS FOR IDENTICAL DEMAND OATA

QUARTER I 2 3 4 5 A 7 a 9 HAD 80

ACT DE9MND 472. 355. 350. 510. 55?. 564. 585. 435. 468.
FORECAST 4,1. 444. 43. 417. 407. 421. 40R. 495. 512. 99.1 -36.8

1L-YL.11 34. 486. 465. 40. 472. 355. 30. 510. 551. 120.9 -11.1

SA4IT W11 70. 901. 30. 445. 557. 502. 111. 796. 575. 170.3 133.4TE N 184. 508. 620. 516. 430. 270. 432. 637. 538. 173.0 -15.6
EXPO SNOW 370. 393. 408. 422. 432. 417. 403. 425. 430. 84.7 -63.3
A0PT ST0 407. 409. 407. 465. 47?. 491. 463. 444. 465. 64.5 -19.9
0(T000 5EL 1 5 3 4 3 3 3 6 6

FOCUS FOC 419. 444. 450. 405. 430. 502. 596. 796. 465. 100.4 24.1

RAU QUARTERLY INPUT D614

149. 143. iou. 97. 53. 153. 5. 04. 198. :32.

66. 76. 0?. 127. 226. 117. 94. 148. 76. IsO.

FORECASTS 365(D 04 ALTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 5 6 7 a 9 MAD DI4S

ACT CEMINO 504. 416. 412. 533. 565. 575. 591. 478. 502.
,ORE CAST 465. 404. 47 463. 455. 466. 456. 522. 535. 74.9 -21.1
YL-Y(I.11 406. 515. 500. 511. 504. 416. 412. 533. 565. 91.6 -23.8
S0IT0 11 622. 724. 429. 445. 554. 513. 587. 736. 569. 103.6 67.1
TREN0 200. 530. 622. 539. 473. 357. 473. 629. 557. 131.2 -12.1
0090 S4TH 427. 445. 456. 467. 474. 463. 452. 469. 400. 64.6 -40.5
004PT SMTH 455. 457. 515. 499. 509. a1R. 496. 482. 498. 49.4 -16.3

mET OD SEL I 5 3 4 3 3 3 6 6
FOCUS FORC 465. 484. 488. 445. 473. 513. 507. 736. 498. 76.7 12.4

RAU QUARTERLY INPUT 0 T6

149. 146. 119. 110. 77. 152. 76. 101. 106. 137.

87. 44. 98. 133. 200. 126. 108. 149. 93. 1S0.

FORECASTS *OSOE ON ALTERNATIVE METHODS FOR IDENTICAL 009640 DAT6

OUA0TER I 2 3 4 5 6 7 a 9 HA0 DIAS

ACT DEMN40 910. 664. 862. 925. 942. 947. 956. 897. 909.
FORECAST 890. 099. 897. g0. 84. 890. 805. 919. 926. 39.2 -15.1
YL-YILI1) 850. 915. 907. 913. 910. 864. 862. 925. 942. 47.0 -12.9
SMITH $1 921. 979. 862. 873. 92. 902. 947. 1022. 025. 43.2 16.3
TREND 794. 972. 971. 927. 894. 834. 895. 975. 930. 60.3 -6.?
EXPO SoIlt 069. 078. 84. 090. 894. s00. 083. 091. 901. 34.0 -25.9
,APT 50T 004. 005. 915. 906. 912. 917. 906. 090. 906. 25.9 -9.3
"IT No' I(L 3 5 3 4 3 6 3 6 6
COCUS FOIC 921. 979. 90. 073. 094. 902. 906. 1022. 906. 54.3 10.3

NMA OUARTFQLY INPUT DOTA

240. Z38. 224. 219. 202. 241. 201. 214. 259. 233.
.07. "11. 213. :31. 270. . 2 9. 210. :40. 211. :40.
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FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DEAAND 8ATA

QUARTER 1 2 3 4 S 6 8 f HADIAS

ACT DEMAN8 828. 792. 791. 840. 83. 856. 862. 816. 821.
FORECAST 8i. 819. 818. 812. 809. 813. 809. 836. 841. 30.4 -10.t
YL-Y(L.I) 789. 834. 827. 831. 828. 792. 791. 040. 853. 37.4 -8.8
SMITH el 837. 881. 789. 798. 841. 821. 836. 913. 837. 33.6 12.1 t
TREND 744. 844. 879. 843. 81. 768. 81. 878. 849. $3.9 -3.4
XPO SHITH 796. 803. 808. 813. 816. all, 807. 814. 821. 25.8 -19.4
A APT SMTH 908. 809. 832. 825. 829. 832. 824. 818. 824. 20.4 -7.0
METHOD SEL 3 5 3 4 3 6 3 6 6
FOCUS FORC 837. 88!. 821. 798. 815. 821. 824. 913. 824. 42.3 7.8

RAU QUARTERLY INPUT DATA

216. 214. 203. 200. 187. 218. 187. 197. 232. 21l.
191. 194. 196. 210. 240. 207. 199. 216. 194. 217.

FORECASTS BASED ON ALTERHATIUE METHODS FOR IDENTICAL DEHAND DATA

QUARTER 1 2 3 4 5 6 7 8 1 HAD BIAS

ACT D8MAN 1027. 1017. 1017. 1031. 1035. 1036. 1037. 1024. 1026.
FORECAST 1023. 1025. 1025. 1023. 1022. 1023. 1022. 1030. 1031. 8.9 -3.2

loth) 01. 10211. 1027. Ms. 1027. 1017, 1017. 1031. 1035. 11.0 -2.6

S4ITH It 1028. 1041. 1015. 1018. 1030. 1075. 1036. 1051, 1029. 9.4 2.5
T^ENO 1003. 1031. 1041. 1031. 1023. 1010. 102. 1042. 1034. 15.3 -1.0
EXPO SHTH 101. 1021. 1022. 1023. 1024. 1022. 1021. 1023. 1026. 7.4 -5.5
ACAPT STH 1022. 1022. 1029. 1027. 1028. 1029. 1027. 1025. 1027. 5.8 -1.6
mLTODO EL 3 5 3 4 3 6. 3 6 6
FOCUS FORC 1028. 1041. 1026. 1018. 1023. 1025. 1027. 1051. 1027. 11.8 1.6

RAU OUATERLT 1NPUT DATA

259. 259. 256. 255. 251. 260. 251. 254. 264. 258.
252. 253. 254. 258. 266. 257. 255. 259. 253. 259.

FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER I 2 3 4 5 6 7 8 9 MAP 8IS

ACT DEMAND 782. 736. 734. 797. 814. Big. 828. 769. 781.
F:AECASt 76. 772. 769. 761. 757. 762. 757. 791. 798. 39.1 -14.7
YL.Y(L-I) 731. 788. 780. 785. 782. 7236. 734. 797. 814. 47.9 -12.6
S-1TH 81 795. 853. 734. 744. 800. 775. 819. 895. 799. 43.8 17.3
IREND 668. 796. 843. 800. 765.. 705. 765. 847. 810. 68.6 -6.7
ECPO SRTH 742. 751. 757. 762. 76k. 760. ?55. 763. 774. 33.9 -23.6
A PT SPTH 756. 757. 788. 780. 785. 789. 778. 771. 779. 25.7 -8.6
wtOD St0 . 3 5 3 4 3 6 3 6 6
FCCUS FORC 795. 853. 774. 744. 765. 775. 779. 895. 79. 54.8 11.0

PAU QUARITEOT 0NPUT DATA

208. 206. 192. 197. 170. 209. 170. 112. "27. 201.
175. 179. 181. 199. 238. 196. 186. 209. 179. 208.
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FORECASTS BASED ON ALTCRATIV( METHODS FOR ODENTICAL DE(AOD DATA

QUARTER 1 2 3 4 5 6 7 8 9 "As DIAS

ACT DEMAN8 870. 828. 826. 884. 900. 905. 913. 858. 869.
FORECAST 852. 860. 858. 852. 847. 852. 847. 87?. 885. 14.2 -13.8
YL,2(L*I) 823. 875. 868. 873. 870. 828. 826. 884. 900. 44.2 -12.8
SMITH I 379. 932. 826. 835. 8O5. 863. 905. 974. 884. 39.9 14.5
10148 766. 882. 927. 887. 855. 799. 855. 931. 397. 63.5 -6.1
(290 SNTH 834. 842. 947. 852. 856. 850. 845. 853. 062. 31.2 -22.5
ACZPT SHTH 847. 848. 876. 869. 873. 878. 867. 861. 860. 23.5 -7.3
METHOD SEL 3 5 3 4 3 6 3 6 6
FOCUS FORC 879. 932. 862. 835. 855. 863. 868. 974. 868. 49.8 9.3

R3U QUARTERLY INPUT DATA

229. 227. 214. 210. 194. 230. 194. 285. 246. 223.
199. 202. 204. 221. 257. 213. 209. 229. 202. 229.

FCRCASTS BASED ON ALTERNATIVE METHODS FOR ODENTICAL DEMAND DATA
DIV CUK AT LOCk,00 000367

DIV COO AT LOCATION 000377

QUARTER 1 2 3 4 5 6 7 8 9 HA D1*3

ACT D(MAND 41. 0. 0. 1. 92. 91. 101. 10. 22.

FCRECAST 14. 41. 40. 40. 40. 40. 33. 71. 79. 52.9 -7.0
YL-YTL#I) 14. 76. 63. 62. 62. 2. 2. 03. 93. 65.2 0.1
SAITH Il 954. 854. 0. 0. 8. 0. 91. 1001. 910. 423.3 360.4
TREND 2. 160. 122. 78. 36. -6. -20. 173. 85. 04.9 10.1
EXPO 50T8 7. 20. 29. 35. 40. 32. 26. 39. 49. 44.6 -21.0
.%', A 80 0. T. Al. A1. 61. 61. 0. 8. 5. 37.? -24.1
mITNOD SEL 1 6 3 4 2 6 3 6 S

FOCUS FORC 14. 41. S. 0. 36. 2. 5. 1001. S. 150.0 71.8

RAW QUARTERLT INPUT DATA

10. 4. 0. 2. 2. 14. 2. 2. 61. 2.
1. 2. 2. 2. 91. 0. 0. 20. 0. it.

FOTECASTS PRIED 03 ALTERNATIVE METHODS FOR IDENTICAL O(MAD DATA

0UART[ 2 2 3 4 5 6 7 8 9 RAI DIAS

ACT 0EMAND 648. 648. 648. 648. 648. 648. 648. 648. *48.
FC;ECAST 648. 648. 648. 648. 648. 648. 648. 648. 64. 0.3 -0.3
IL.Y(L.) 647. 648. 648. 648. 648. 648. 648. 648. 648. 0.2 -0.1

SAITH 1 8 643. *49. 643. AdS. 648. 648. 648. 64. 64. 0.1 0.2
TREND 647. 646. 643. 649. 649. 646. 648. 48. 648. 0.4 0.2
E(2O S8TH 647. 648. 648. 640. 6488. 648. 640. 648. 648. 0.3 -0.3
A*APT 19TH 647. 647. 648. 648. 648. 648. 648. 648. 640. 0.2 *0.2
-14T00 SEL 3 2 2 2 2 1 1 2 1
FCCUS FORC 648. 649. 640. 440. 648. 646. 648. 643. 648. 0.1 0.1

RA8 QUARTERLY INPUT DATA

162. Ia.. 242. 24. f6l. 162. 12. W. 62. 1627.

162. 162. 2*2. 162. 162. 2. 1*2. 242. 2*2. 162.
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r:l(CASTS 3S43D O ALTERMATIVE METHOS FOR IDENICAL D(MAN DATA

00430(9 I 2 3 4 5 6 7 1 9 944 Bias

ACT 0(11491 10,9. 983. 994. 1109. 1142. 1152. 1168. 1051. 1076.

F~a0CAST 1039. 1058. 1054. 1037. 1029. 1040. 1030. 1090. 1111. 77.3 -21.2

Yl. 9L*l 979. 1092. 1076. 1087. 1079. 900. 984. 1109. 1142. 94. -23.7
S T I 12. 1 . 919. 1000. t117. 1071. 1I55. I304. ills: 90.4 41.6

TiD al o. 1110. 1204. Ills. 1042. 927. 1046. 1205. 1113. 1J5.9 -11.5
EIT, P 4TH 999. l0ll. 1029. 1041. 1049. 1036. 1026. 1043. 1 02. 66.2
A:jPT sAlo 1028. 1030. 10,1. 1073. 1083. 1091. 1070. as5. 1071. 51.6 -17.5

Mt1410 I(L I 5 3 4 3 1 3 A I
FC:US FORC 105 . 1062. 1009. 1047. 1071. 1071. 1304. 1071. 91.3 -2.1

RAU OUARTERLY INPUT DATA

294. 290. 262. 233. 219. 297. 218. 245. 332. 201.
229. 237. 241. 277. 334. 270. 251. 293. 237. 293.

FOI(ASTS 86E0 ON ALTERNATIV( M(THODS FOR IDENTICAL D(AND DATA

OUART R I 2 3 4 5 6 7 8 9 M0 DIAS

ACT 201490 I2. 171. 171. 186. 190. 191. 192. 177. 901.
0(CAST 177. 179. 179. 177. 176. 177, 176. 105. 136. 9.7 -3.3

TL.1(L*l1 169. 193. I01. 183. 192. 171. 171. 86. 190. 11.7 -2.
SOITO *I 116. 200. 171. 174. 106. IS2 . 191. 207. 104. 10.3 4.3

TE 0 154. 184. 197. 188. 178. 163. ISO. 200. 199. 16.7 -1.0
E , 9 1,: ;71. 173. 175. 176. 178. ?14. 175. 177. 1. 6.0 -6.6

%P1T .414 173. 173. 193. 180. IA1, 183. 111. 179. I1. 6.4 -2.6

40
1
023 SEL 3 3 3 4 3 6 3 5 6

FccS F ORC 116. 200. 1o. 174. 178. 190. 181. 207. 1S. 13.2 2.9

qao C.*ANTERL 9 NPUT DATA

49. 49. 43. 43. 39. 49. 39. 42. 53. 47.
41. 41. 42. 47. 36. 43. 43. 49. 01. 47.

.RECASTS PASED ON ALTERNATIVE METHODS OR IDENTICAL DE4AND DATA

QUARTER 1 2 3 4 S 6 7 a 9 "I DIAS

:T 'E"'11 1003. 9,. 956. 1021. 1031. 1042. 1051. 991. 1004.
10( AST 994. 994. 992. 983. 99, 955. 990. 015. 1022. 40.1 -14.9
?,:Tl.*I) 95 . 1011. 1003. 1009. 1005. 958. 9 6. :0:'. I039. 49.0 -12.4
I*lT 91 1016, 075. 95. 966. 10:2. 99?. 1042. 1119. 1019. 44.1 14.3

T1(0D s8. 10:0. 1070. 1023. 900. 928. 990. 1072. 1012. .9.9 -6.2
(190 0414 944. 974. 979. 903. 09. 983. 978. 986. 997. 34.3 -23.4

* 1P? 0901 979. 91.. l0ll. 1003. 108 1013. 1002. 994. 1002. 16.0 -9.2
.01l'2 $(L. 3 5 3 4 3 6 3 4 6

9 $CUS FORC 1014. 1073. 997. 966. 999. 997. 1002. 1119. 1002. 53.3 19.8

gig GUARTEILT INPUT DATA

14. 262. 247. 243. 22 . 265. 224. 239. 294. 257.
230. 234. 237. 233. 295. 231. 241. 264. 233. 264.
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F0RECASTS BAS(E 0 ALTERNATIVE M(THODS FOR ID(NTICAL DEMAND DATA

0UARTER I 2 3 4 5 6 7 S 9 M60 I 61AS

ACT DEMN It. 630. 126. 914. 938. 945. 957. 874. 691.
FORECAST 066. 180. 877. 665. 659. 667. 859. 907. 917. 54.7 -19.4

YLI(LI) J23. 903. 692. 900. 95. 330. 826. 914. 936. 66.8 -16.6
SMITH of 921. 1000. 829. 643. 919. 085. 945. 1051. ?19. 63.0 27.0

1END 736. 915. 963. 920. 671. 796. 969. 902. 931. 96.6 -6.5
E90 at6 639. 151. 660. 160. 873. 864. 857. 668. 82. 46.4 -34.2
ADAPT SKIN 859. 860. 903. 691. 099. 905. 869. 879. 699. 35.4 -10.5
METHOD 5(L5 3 3 4 3 6 3 6 6
FOCUS FORC 921. 1000. 82. 643. 871. 05. 890. 1051. 690. 77.3 15.1

8A QUARTERLT INPUT *0*1

241. 238. 218. 212. 16e. 243, 187. 205. 268. 232.
its. 200. 203. 226. 263. 224. 210. 240. 200. 241.

FORECASTS BASED O ALTERNATIVE METHODS FOR ID(TICAL DEMAND DATA

8UARTE 1 2 3 4 S 6 7 6 9 MAD B5AS

ACT DEMND " 626. 604. 603. 636. 644. 646. 650. 621. 627.
FORECAST 618. 623. 622. 617. 615. 618. 615. 632. 635. 59.6 -6.9
'I l ) 604. 631. 627. 628. 626. 604. 603. 636. 644. 24.4 -6.0
SMITH IT 630. 657. 602. 605. 636. 625. 646. 685. 633. 21.3 6.9
TR(N 576. 635. 659. 631. 616. 596. 620. 660. 643. 34.8 -3.4
EXPO 59T9 609. 613. 616. 616. 620. 617. 614. 616. 624. 16.9 -11.9
ADAPT STH 616. 616. 631. 626. 628. 629. 624. 620. 624. 13.7 -4.6
9ET0O SEL 3 5 3 4 3 6 3 6 3
FOCUS FOC 630. 637. 624. 605. 616. 625. 624. 685. 624. 27.9 3.4

RAU QUARTERLY INPUT DATA

162. 162. 155. 153. 145. 564. 144. 151. 172. 160.
145. 149. 150. 159. 176. 157. 152. 163. 149. 163.

FORECASTS BASD( 06 ALTERNATIVE METHO4S FOR IDENTCAL DEAND ATA

QUA6TE 1 2 3 4 5 6 7 a 9 RAO BIAS

ACT DEMAA 990. 947. 945. lo5. 1020. 1024. 1032. 976. 98.
FO9(CAST 970. 979. 977. 96'. 966. 971. 967. 999. 5005. 37.8 -13.9
YILL.IL 941. 995. 968. 993. 990. 947. 945. 5005. 1020. 45.2 -11.4
9TH o11 999. 1054. 944. 934. 106. 962. 1024. 1095. 1001. 40.3 14.6
TRED 83. 1003. 1049. 1008. 976. 911. 975. 1053. 105. 64.5 -5.2
EPO 6AT1 950. 959. 965. 971. 974. 969, 964. 972. 992. 31.6 -24.3
ADAPT S"T1 964. 965. 994. 96. 991. 993. 965. 976. 965. 214.0 -9.3

nITHO0 5(L 3 5 3 4 3 6 3 A 6
FOCUS F0C 999. 1054. 962. 94, 976. t6,. 965. 19. 965. 51.0 9.4

RAU UA9T(RLT IPU D6T

i 9. 257. 244. 239. 223. 260. 2?3. 235. 277. 253.
226. 231." 234. 251. 266. 247. 236. 25'. 232. 239.
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TREND DEMAND DATA FORECASTS

FORECASTS BASED ON ALTERNAIIV NETHODS FOR IDENTICAL DEMAND DATA

QUARTER I 2 3 4 5 4 7 9 NAB BIAS

ACt DEMAN3 399. 342. 306. 780. 966. 1163. 1346. 1407. 1590.
F&RECAST 139. 203. 204. 210. 244. 313. 390. 555. 693. 619.9 -619.9-
YL.Y(L.I) 67. 216. 274. 321. 399. 342. 506. 788. 986. 504.9 -504.9
SPITH II 14512. 15534. 1972. 2165. 1920. 1334. 1703. 2197. 1079. 3662.5 3862.5
1BM* -20. 455. 482. 444. 505. T8S. 911. 1293. 1436. 296.9 -271.1
8:9O SMAN 103. 140. 167. 197. 238. 259. 308. 404. 520. 688.6 -663.0
AD*PT S6N 130. 112. 216. 216. 245. 283. 293. 385. 606. 669.9 -649.9
9UTIOS 5EL I 2 4 4 4 3 4 4 4
FOCUS FORC 139. 208. 274. 444. 505. 585. 1703. 1293. 1436. 304.9 -207.7

9A QUARTERLY INPUT DATA

65. 62. 34. 28. 1. 68. 1. 19. 200. 54.
40. 97. 143. 218. 330. 295. 320. 401. 391. 486.

FQ CASS BASED 0 ALTERNATIVE METHODS FOR IDENTIAL DEMAND DATA

OUARTER 1 2 3 4 5 6 7 8 9 MAD OIAS

ACT DEMND 2972. 3234. 3567. 4005. 4368. 4712. 5062. 5303. 5660.
FC.9CAST 1050. 1319. 1606. 1930. 2259. 2604. 2932. 3324. 3670. 2021.1 -2021.1
YL-Y(L.1) 1546. 1974. 2297. .642. 2972. 3234. 3567. 4005. 4366. 1344.2 -1364.2

SMIH II 3438. 3868. 3780. 4138. 4324. 4757. 5197. Sao). 59,. 253.3 255.3
T93*8 2460. 3205. 3744. 4008. 4289. 4529. 4962. 5430. 5704. 139.3 -41.3
£XPO SOTH 1014. 1206. 1424. 1668. 1929. 2190. 2465. 2773. 3092. 2346.9 -2346.9
A66PT SATN 1218. 1346. 1974. 2297. 2642. 2972. 3234. 3567. 4005. 1714.2 -1714.2

METOOD S[L 3 4 4 4 4 3 4 4 4
FOCUS FORC 3438. 3868. 3744. 4008. 4239. 4529. 5197. 5430. 5704. 205.3 14?.1

4A8 QUARTERLY INPUT DATA

133. 130. 107. 104. 240. 307. 407. 512. 668. 710.

752. 642. 930. 1043. 1190. 1205. 1274. 1393. 1431. 1562.

FORECASIS BASED ON ALTERNATIIE 0ETHODS FOR IDENTICAL DE6MND DATA

QUART1R 1 2 3 4 5 6 7 8 9 MAD BIAS

ACT DIRAND 706. 783. 069. f040. 1159. 1271. 1385. 1453. 1570.
fORECAST 37. 361. 400. 441. 513. 596. 689. 820. 933. 574.4 -574.4
0LTlL*I 320. 412. 400. 600. 70. 783. 869. :040. 1159. 428 -429.6

59110 81 696. . 965. :135. 124. :89. 443. 1619. 1629. 79.6 ?
llleD 3:6. 524. 714. 061. 1021. 1:54. 1243, 5 06. 1:1U. 12.2 -136.3
E1l0 5916 305. 327. 3 5 . 467 530. 602. 690. 763. 642.9 -64°9

ADAPT SATH 310. 317. 348. 400. 490. 606. 742. 967. 1021. 572.6 -572.6
ME?100 SEL 3 3 3 3 3 3 4 4 4
FCCUS FORC 698. 936. 965. 1133. 1243. 12R9. 1443. 1506. 1586. 62.5 60.6

RAW OUGNIEWLT NU T

90. 69. 79. 76. 45. 91. 64. 100. 157. 167.
174. 206. 234. 273. 327. 321. 346. 367. 395. 442.
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FORECASTS k4SED O ALTERNAIVIE METHODS FOR IDETEICAL DEHAND DATA

QUARTER 1 2 3 4 3 6 7 0 9 04D IlAs

ACT DEMAND 946. 1137. 1482. 1927. 2300. 2655. 3016. 3273. 3640.
FORECASI 653. 666. 664. 015. 776. 915. 1082. 1352. 1623. 1327.7 -1327.7
YL.Y(L*I) 606. 693. 61. 777. 946. 1137. 1482. 1927. 2300. 1091.9 -.1091.9
SlITH 1 629. 1167. 1116. 1723. 2410. 2634. 3477. 3949. 3960. 265.7 129.0
TREND SIT. 706. 780. 930. 1263. 1675. 2339. 3055. 355. 618.0 -611.0
EXPO SHTH 622. 636. 645. 672. 726. 809. 943. 1140. 1372. 1423.4 -1423.4
ADAPT SPIN 644. 646. 692. 679. 706. 796. 992. 1317. 178. 1346.2 -1346.2
14ETHOD SL 3 3 3 3 3 3 3 4 4
FOCUS FORC 629. 1167. 1186. 1725. 2410. 2634. 3477. 3949. 3555. 239.7 84.0

RAU QUARTERLT INPUT DATA

190. 117. 160. 3S0. 132. 192. 131. T15. 219. iO.
227. 320. 410. 020. 672. 693. 765. 86. 929. 1060.

FORECASTS BASED O ALTERNATIVE ETHO0S FOR IDENTICAL DEMAND DATA

OUARTER 1 2 3 4 5 A 7 6 9 HAR BIAS

ACT DEMAND 414. 444. 40. 578. 63. 692. 740. 771. 629.
FORECAST ISA. let. 220. 253. 296. 333. 402. 471. .526. 304.4 -304.4
YL-T(L411 102. 261. 309. 364. 414. 444. 495. 578. 638. 213.6 -213.0
SMITH 61 535. 664. 536. 601. 667. 688. 772. 872. 854. 60.7 64.9
TREND 240. 386. 496. 059. 613. 637. 719. 010. 844. 46.4 -13.7
ExPo STHrf 15. fSR. l98. 223. 262. 29R. 337. 366. 436. 354.2 -304.2
ACAPT SATH 147. 173. 234. 278. 334. 389. 436. 489. 570. 284.6 -284.8
METHO SEL 3 4 4 4 4 3 3 4 4
FOCUS FORC 035. 664. 496. 509. 613. 637. 772. 872. 844. 64.7 42.7

RAM QUARTERLY INPUT DATA

3. 37. 30. 29. 20. 52. 45. 65. 99. TOO.
100. 11. 129. 151. 11]. 175. 183. 207. 206. 233.

FORECASTS SASED OH ALTERHAIVE 0ETHODS FOR IDENTICAL DEMAND DATA
DIV CK AT LOCATION 000347

DIV CHK AT LOCATION 000377

QUARTER I 1 3 4 5 6 7 ? NAl BIAS

ACT DEAN 502. 634. 764. 966. 1117. 1254. 1395. 1461. 160?.
FORECAST 20. 87. IS0. 216. 300. 402. 529. 695. 630. 723.6 -723.6

4L.VIL*I1 66. 170. 293. 424. 552. 634. 764. 966. ill:. 531.6 -531.6
SMITH 1I 6027. 6560. 6156. 6398. 1414. 1:95. 1512. 1763. 1716. 2566.2 2566.2
TR1ND lOS. 390. 613. 772. 950. 1121. 1317. 1550. 1641. 170.7 -143.2

EXPO SKIN II. 42. 92. 159. 237. 317. 406. 516. 636. 114.5 -114.5
ADAPT SHIM 0. 41. 164. 292. 424. 552. 634. 764. 966. 657.0 -657.0
mIROR TEL 4 4 4 4 4 3 4 4 4
rOCUS FO8C 10. 396. 613. 772. 956. 1121. 1512. 1550. 1641. 175.1 -121.6

RAW TUANTILT INPUT DATA

3. 1. 9. 1. 1. S. 1. 41. 123. 1:6.

132. 169. 205. 256. 334. 320. 342. 399. 400. 466.
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FOOICASOS ASE ON ALTERNATIVE METHODS FOR IDINICAL DENAND DATA

OU48113 I 2 3 4 5 4 7 8 9 AD S1l

ACT DENIS 1 :4. 0971. 2158. 2375. 2570. 210. 2952. 3113. 3307.

FO;EC8ST 007. 929. 10:9. 1 230 1416. 1607. 1 99. 1996. 2107. 1100.1 -1101.1
111) 1028. 1242. 1426. 1017. 10. 1 1970. 2151. 2375. 2570. 757.7 -757.7

5*110 II 1991. 2192. 24. 2455. 2654. 2600. 3022. 249. 3371. 110.1 110.8

T1m 1435. 1814. 2139. 2374. 2'40. 2710. 2928. 3130. 3319. 77.1 -45.9
EXPO SHN 724. 026. 947. 1081. 1226. 1375. f,31. 1700. 1074. 1302.6 -1302.6
ADPT SATh 842. 1021. 1242. 1428. 1417. 0804. 1971. 2158. 2375. 949.7 -949.7

L11600 L 3 4 4 4 4 3 4 4 4
FOCUS FORe 1991. 2192. 2139. 2376. 2348. 2710. 3022. 3150. 3319. 68.8 48.4

RA8 0UARTERLY INPUT DATA

151. 130. 143. 041. li. 246. 274. 327. 395. 430.
465. 314. 542. 617. 682. 709. 752. 809. 843. 903.

FC:ECNSTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DEMAND DTA
a1 COO I1 LOCATION 000367

DIV CHK AT LOCATION 000377

QUARTER 1 2 3 4 5 8 7 8 9 HAD IA

ACT EMAND 182. 345. 855. 1010. 1421. 1757. 2091. 2312. 2653.
,0VICA$T 4. 24. 24. 39. 97. 196. 347. 574. 806. 1154.8 -1154.6

YLf(L+fl 7. 44. 38. 6. Il3. 346. 655. 1080. 1428. 961.7 -961.7
SA 11 I 252. 4420. 4206. 13506. 15241. 11081. 12678. 4323. 3253. 6360.5 6360.1
T1114 4. 97. 72. 121. 389. 759. 1325. 2048. 2574. 56.3 -361.3
XFO 3. II. 1. 28. 57. 11. 223. f94. 601. 238.4 -12294
A9PT SNHIN 0. 0. 38. 3. 33. 76. 19. 490. 931. 1181.1 -1186.8

MTHO SEL 3 4 4 4 4 4 4 4 4

FOCUS FORC 25Z. 4428. 72. 1ZI. 369. 759. 132. 2060. 2374. 982.4 -39.3

R8 QUARTERLY INPUT DAA

4. 0. 0. 1. 1. 7. 1. 1. 36. 1.
30. 004. 199. 30. 453. 464. 58. 444. 676. us5.

FCR1CASTS 14SED ON 4LTRNATIVE METHODS FOR IDENTICAL 0mA448 DATA

O8CNARI I 2 3 4 5 6 7 8 9 "AD l18s

ACT D(AND 1286. 1289. 1394. 1650. 1110. 1934. 2066. 2037. 2178.
FCTICASY 371. 700. 007. 899, 1001. IIZ6. 1228. 1420. 1548. 705.5 -703.5
10.111811 718. 963. 1054. 1062. 1286. 1209. 1394. 1453. 1110. 477.6 -477.A
59019 41 1589. 1895. 1444. 14:0, 1840. 1851. 2104. 2439. 2270. 183.1 10.0
1W.4 974 142 60 'A: 457. -444 :65 26S 090 225 240. A6. - I.(€O 0914 560. 640. 724. 180. 909. 965. 107. s8 1310,. 828. -828.5

A*P1 5414 427. 64. 017 A 84. 0004. 1140. 1246. 1341. 1600. 40.1 -698.1

METH0D EEL 3 4 3 4 1 1 3 A 4
FC:CS FaTC 1589. 1695. 1457. 0620. 1495. 131, 5 104. 2439. 2214. 210.7 151.0

RAJ OU01R[LY INPUT 0414

112. 107. 102. t20. 101. 220. 161. 20. 154. 321.

:07. 324. 057. 421. 54. 476. 461. 540. 520. 407.
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FOrECDSTS BASED Oi ALTERNAIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 5 6 7 1 9 MAP SIAS

ACT D(AND 3966. 4216. 4579. 5109. 5519. 5900. 6289. 6505. 6906.
FORECAST 170. 2097. 2460. 2807. 3164. 3:46. 3902. 4358. 4743. 2245.5 --2245.5
TL..(L.) 2362. 2876. 3224. 3607. 3966. 4216. 4579. 5109. 5519. 1503.4 -1503.4
SMITH 91 4318. 4891. 4747. 5160. 5641. 5877. 6409. 012. 7050. 240.2 235.1
TREND 3671. 4371. 4162. $116. 5397. $611. 6133. 4709. 6979. 175.5 -13.2
V3PO SAIN 1787. 2005. 2249. 2521. 2810. 3091. 3369. 3733. 4090. 2590.6 -2590.6
ADAPT SmFH 2006. 2349. 2851. 3197. 3500. 3949. 4210. 4572. 5901. 1909.1 -1908.l
METHOD EEL 4 4 3 4 3 3 3 4 4

FOCUS FORC 3676. 4371. 4862. 5160. 5397. 5877. 6409. 7012. 6979. 110.4 03.6

RAU OUAETERLI INPUT DATA

149. 235. 291. 372. 420. 612. 602. 728. 934. 960.
985. 1007. 1124. 1323. ISIS. 1497. 1565. 1712. 1731. 1198.

FORECASTS DASED O8 ALTERNATIVE METHODS FOR IDENTICAL D(MAD DATA

QUARTER 1 2 3 4 5 6 7 1 f 448 DIAS

ACT DEMAND 2549. 2677. 2951. 3093. 3286. 3467. 3652. 3766. 39?5.
FCRECAST 1471. 1657. 1831. 1998. 2170. 2352. 2523. 2735. 2910. 1071.4 -1071.4
L-T(L*I) 1791. 2027. 2194. 2376. 2549. 2677. 2851. 3093. 3286. 716.9 -716.9

SNITH li 2639. 2094. 2902. 109!. 3323. 3454. 3692. 3961. 4007. 77.5 74.5
TREND 2430. 2739. 2966. 3096. 3236. 3349. 3589. 3850. 3985. 71.7 -6.2
EAPO 59H 1513. 1616. 1732. 1860. 1998. 2134. 2277. 2440. 2610. 1235.0 -1235.0
ADAPT s5T0 1620. 1791. 2027. 2194. 2376. 2549. 2677. 2851. 3093. 902.0 -902.0
METNOD SEL 3 4 3 3 3 3 3 4 4
FOCUS FDOC 2639. 2894. 29i6. 3095. 3323. 3454. 3692. 3961. 3985. 82.2 79.2

RA9 OUAR3ERLT 1NPUT DATA

232. 274. 343. 342. 368. 454. 456. 513. 604. 621.
618. 616. 732. 795. t80. 979. 913. 980. 994. 1068.

FORECASTS lADED ON ALTERNATIV( EMTHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 5 6 7 0 9 "AD S1AS

ACT (0AN 1243. 1569. 1962. 2455. 2876. 32'9. 3688. 3993. 44048.
FORECAST 817. 632. 678. 764. 90'. 1113. 1353. 1703. 2060. 19730. -1731.7
tLSTLtt) 570. 65". 744. 95. 1243. 1569. 1962. 2455. 2V86. 2582.9 -1382.9
,Nit N 993. 1517. 9894. 25:2. 32:3. 33. 4110. 431. 4719. 279.2 996.9
20188 475. 669. 992. 1363. 1893. :442. 3297. 3968. 4454. 679.2 -669.0
EirO SRTM 586. 600. 629. 693. 803. 956. 118. 1417. 1709. 1090.? -1880.1
ADAPT ST 606. 610. 656. 664. 780. 024. 1370. 1120. 2367. 17.9.4 -1729.4
ME'NOD SEL 1 5 3 3 3 3 3 4 4
FOCUS FORC 993. 1517. 1894. 2522. 3223. 3637. 4110. 4631. 4454. 249.7 167.4

4AW OUARTERLT INPUT DATA

'89. 4'4. 56. 149. 123. 283. t22. 142. 110. 270.
329. 434. 536. 63. 122. 855. 939. 1072. 112-7. 1270.
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FORECASTS 1(SED ON ALTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 5 6 7 8 9 MAD 1A06

ACT DEMAND 746. 708. 764. 951. 1055. 1126. 1204. 1138. 1224.
FORECAST 552. 500. 591. 595. 6W7. 666. 700. 026. 901. 322.0 -322.0
YL-YTLI.1) 407. 623. 636. 693. 746. 708. 764. 919. 105S. 250.3 -250.3
SMITH MI 816. 2060. 707. 81. 1086. 1053. 1232. 1491. 1310. 121.4 07.9
10140 355. 665. 632. 024. 650. 025. 2050. 2305. 1227. 169.7 -t03.5
ErPD SxTW 510. $33. 553. 1OT. 614. 633. 659. 719. 766. 370.6 -370.6
ADAPT STNH 541. 543. 612. 605. 632. 664. 673. 704. 030. 346.7 -346.7
METHOD SEL 3 4 3 3 3 3 3 4 4
FOCUS FORC 16. 1060. 831. 881. 1006. 1053. 1232. 1491. 1287. 123.9 90.3

RAU OUARTERL, INPUT DATA

175. t70. 141. 131. 95. 171. 93. 121. 231. 191.
150. 174. 93. 247. 345. 270. 264. 325. 279. 356.

FORECASTS RASED ON ALTERNATIVE METHODS FOR IDENTICAL 0EAN8 DATA

QUARTER 2 2 3 4 5 6 7 8 9 MAD 1IA!

ACT DEMIAND 1203. 1564. 1947. 2481. 2907. 3307. 3715. 3966. 4383.
FORECAST 264. 335. 427. 554. 738. 993. 1272. 1692. 2095. 1909.3 -1949.3
IL-1(01) 193. 422. 597. 902. 1283. 1564. 1947. 2481. 2907. 1473.0 -1473.0
SPITH 11 2385. 4628. 3801. 4511. 4759. 3156. 4221. 4745. 4712. 1296.2 1296.2
TRE40 50. 588. 1126. 106. 2146. 2664. 3427. 4149. 4448. 451.6 -596.4
EXPO STTH 220. 260. 321. 442. 611. 001. 1030. 1321. 2633. 2100.3 -2100.3
A 1APT STH 253. 255. 357. 441. 653. 903. 1367. 2829. 2377. 1094.1 -2094.1
METHOD SEL 1 4 4 4 4 3 4 4 4
FOCUS FORE 264. 335. 1126. 1586. 2146. 2664. 4121. 4149. 4448. 669.0 -523.6

RA4 OUARTERLT IMPUT DATA

206. 202. 69. 59. 29. 210. 17. 47. 248. 285.
322. 428. 529. 668. 856. 854. 929. 1076. 1107. 1271.

FORECASTS 04S1D ON ALTERNATIVE METHODS FOR IDENTICAL DEMAND.DATA

QUARTER 2 2 3 4 5 6 7 8 9 MA 1IAS

ACT DEMAND 790. 757. 836. 1080. !206. 1303. 1408. 1342. 1458.
FORECAST 233. 342. 420. 403. 357. 65. 26. 191. 991. 541.2 -541.2
YL-T(L*2) 323. 552. 615. 714. 790. 157. 036. 1080. 106. 367.4 -307.4
SM1T4 IT 2431. 2791. 975. 1110. 1225. 1:27. 1461. 1794. 1575. 514.2 497.4
2REND 502. 910. 114. 1086. 1084. 1016. 1254. 1543. 1530. 273.3 -15.8
CtOO sat" 22I. 202. 309. 422. 495. 548. 605. ?00. 101. 640.3 -640.3
40PT SOTH 273. 312. 404. 431. 511. 610. 704. 790. 1014. 569.3 -569.3
EtmOD SEL 4 4 3 4 3 3 3 4 4
FOCUS FORC 502. 920. t114. TIT0. 1084. 127. 146'. 791. 1530. 169." &1.:

RAN IU4RTERLT IMPUT DATA

29. 44. 30. H0. 17. 130. 57. Ill. 206. 201.
256. 13:. 213. 280. *00. 323. 310. 385. 334. 429.
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SEASONAL DMAND DATA FORECASTS

FORECASTS BASED ON ALTERNATIVE METHOOS FOR IDENICAL DEMAND DATA

QUARTER I 2 3 4 S 6 7 I 9 AD DIAS

ACT 04034A 1392. 1399. 1400. 1399. I399. 1399. 1399. 1401. 1400.
FORECAST 1404: 1400. 14S. 1397. 1390. 140$.36. 1390. 3.3 0.
YL.Y(L+I) 1400. 1401. 1401. 1:9. 1392. 1399. 1400. 1399. 139. 3.1 -9.4
SRITN I1 1393. 1334. 138. 1331. 394. 94. 1. 1397. 1403. 7.1 -6.2 2
13R10 991. 1796. Igo]. 906. 907. 1799. 1310. 991. 994. 49.3 -47.9
EXPO SHT 1 440. 1432. 1426. 1419. 1414. 1411. 1409. 1407. 1403. 19.4 19.4
ADAPT SAY9 IZ57. 1549. 1443. 1497. 1 64. 1602. 1637. 1673. 1647. 175.1 17S.5
"OTWOOS EL 3 T I I I 2 3 2 2
FOCUS FOIC 1385. 1384. 1400. 1397. 1396. 1400. 1400. 1397. 1399. 3.3 -3.4

RAU QUARTERLY INPUT DATA

332. 351. 175. 350. 322. 352. 176. 330. 533. 332.
166. 349. 330. 333. 167. 349. 330. 353. 169. 340.

FORECASTS DSED ON ALTERNAT7VE ETHOS FOR IDENTICAL DE9AD DATA

QUARTER 1 2 3 4 3 6 7 1 9 HAD IAS

4CT 0D0944 923. 756. 701. 631. 349. 752. 727. 744. 733.
FORECAST 663. 642. 676. 793. 730. 670. 718. 792. 736. 105.1 -13.4
YL.YfL-t) 577. s3. 733. 953. 923. 756. 701. 631. 349. 190.7 -17.6
S91TH 11 1493. 10 . 1530. 1313. 630. 462. 879. 333. 024. is3.0 323.7
cR090 431. 096. 374. 973. 1132. 963. 40:. 317. 331. 383.9 19.4

EXPO SA14 390. I3. :1:. 34?. 13. 13. 11. 77. 73. 110.3 2.7
04AT ITX 636. 322. 12 53. 601. 737. ,72. 747. 717. 37. 39.3 -79.9
ET.0.0 EL I 1 6 2 I 6 5i
FOCUS FORC 751. 730. 676. 795. 730. 657. 701. 792. 657. 97.3 -5.6

RA9 QUARTERLY INPUT DATA

297. 11e. 61. 292. 239. 35. 80. :23. :45. 107.
398. 193. 73. 132. 228. lit. :11. 107. :45. 150.

FORECASTS BASOD ON 4LTERNA1IYE METHODS FOR IDENTICAL 0EM40 D4AT

QUARTER I 2 3 4 3 6 7 a I Ma3 14s

ACT 003440 76. 616. 722. 691. 692. 731. 703. '48. 433.
F0CA. 1 693..47.. 677 . P6. A. .67 4 ".3 .12.4
11.lI11 640. 644. 700. 731 '26. 4. 73. 49' . 3. -9.9

199191 I 730. 746. 773. 763. 40. 91, 77.4 9'. 723. *.,: 25.4
TREND 543. 723. 747. 697. 762. 794-.79l. 4 " 9. 02.9 -0.7
E0P9 5313 734. 717. 714. 717. 719. 714. ?16. 703. 1.4 14.4
A11 ". 3314 69 424. 392. 639. 666. 671. 614. 691. 43. 31.8 -44.7
MET.00 SL 3 1 5 I I S I I 2

P3CUS FeeC 730. 744. 677. 705. 613. 670. 703. 'it, 744. 14.3 I.I

230. ,47. 139. 201. 193. 123. ,44. 82:. ,94. ,'9. +
273. 1!7, 1:1. 304. 144. ;1. . 171. 14'. 113.
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FORECASTS BASS 00 ALTERNATIVE METHOS FOR IDENTICAL DEMAND DA4

OARTIR 1 2 3 4 3 6 7 a 9 MAP BIAS

ACT O34*0 035. 8ol. 842. O17. 794. 848. 787. 780. 753.
FORECAST 001. 79. 903. 824. 816. 793. 833. 840. 825. 39.? 3.1
Ilt-tL1) 776. 777. 623. 863. 833. 008. 842. 817, 764. 44.6 7.0
sai1 II 861. 869. 974. 901. 813. '34. 896. 793. 797. 51.1 30.2
TREND 697. 895. 899. 814. W11. 92. F28. 710. 704. 72.7 17.4
EXPO S41 315. 836. 834. 840. 043. 83A. 837. 833. 823. 32.3 27.0
ADAPT S1TN 704. 761. 730. 776. 820. 024. 8l8. 816. 803. 47.8 -17.8
METHOD SEL 6 I 5 4 6 6 . 3 2
FOCUS FORC 823. 803. 803. 023. 061. 803. 823. 803. 797. 32.4 3.9

RA OuAtrELTr zNPUr orA

249. 192. 159. 223. 238. 160. 161. 217. 239. 206.
201. 209. 192. 240. 176. 186. 246. 179. 177. 151.

FORECASTS ASED 00 ALTERNATIVE METHOS FOR IDENTICAL DEMAN DATA

OUA8TEO 1 2 3 4 S A 7 a 9 MAD DIAS

ACT DEMAND 1379. !497. 1536. 1301. 1457. 173. 1433. 1457. 1373.
FORECAST t468. 1433. 1467. 111. 1493. 1448. 1334. 1544. 1518. 79.7 -0.2
YL-ItL.I) 1406. 1409. 1512. 1594. 1370. 1487. 156. 1501. 1457. 9,.4 6.a
SKET14 is 1606. 1613. 1638. 1680. 1494. 1370. 1674. 14*0. 1484. 109.6 4.4
TREND 1229. 1643. 1662. 1495. 1605. 1693. 1714. 135. I.77. 10.7 29.3
EXFO Sil 1576. 1342. 1536. 149. 1534. 1541. 1544. 13. 1320. 62.9 30.6
ADAPT SHIN 142*. 1373. 1304. 1404. 1492. 1304. 1497. 1300. 1474. 100.7 -32.4
0THOD SEL 6 I 5 4 1 3 6 3 2
FOCUS FORC 1330. 1474. 1467. 1320. 1605. 1448. 1520. 1474. 1484. 70.3 8.9

RAU QUARTERLY 11PUT ATA

473. 331. 282. 422. 441. 277. 288. 400. 444. 380.
370. 383. 352. 449. 315. 341. 460. 31. 317. 259.

FORECASTS 8ASE6 ON ALTERNATIVE METHODS OR IDENTICAL DE1AND ATA

QUARTER 1 2 3 4 5 6 7 8 9 HAD BIAS

ACT DEMANO 11. 337. 582. 33. 514. 605. 542. 46. 462.
FORECAST 522. 4908. 508. 340. 521. 497. 564. 167. 53. 48.6 -16.0
YL*TIL*I) 451. 416. 546. 600. $91. 337. 502. 533. -14. 63.3 -11.3
S31T 81 660. be9. 734. 68. 529. 469. 698. 577. *14. 114.0 83.8
TR(No 297. 440. 634. 140. 40. 069. 702. 441. 404. 106.5 4.9
W09O S0N 602. 573. Sil. 574. 5771 569. 372. 1e4. -4. 38.0 26.9
ADAPT 3ATH 470. 420. 371. 448. 499. 516. 523. 540. 21. '9.2 -66.2
4C19006 6E A I 3 I 3 1 2 2
FOCUS FURC 593. 521. 500. 354. 321. 497, 354. 567. 514. 34.1 -9.4

I

040 QUARTERLY INPUT 3ATA

223. 121. 72. 177. 170. 51. It. 149. 173. 141.
13 . 140. 121. 196. 36. 121. 212. I.3. 90. 37.
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FORECASTS DASCD ON ALTERNATIVE M(THODS FOR IDENTCAL 0M40D DATA

DW(R 1 2 3 4 % 7 9 MAD DIAS

ACT DEMAND Iasi. 1472. 1403. 1321. 1203. 1434. 1330. 1400. 1462.
FORECAST 13:7. 1360. 1402. 1335. 1494. 139". 1438. 1524. 1442. 128.7 22.1
TL.T(L.1) 1306. 1li. 1473. 17 1. 1661. 1472. 1403. 1328. 12.03. 207.4 14.2
381T1 82 1897. 1904. 1892. 1063. 1319. 1073. 1463. 1405. 13S3. 260.7 156.3
TREND 1175. 1719. 1671. 171,. 1893. 1701. 1281. 1135. 924. 362.9 49.9
EXPO STN 1636. 1572. 1551. 1585. 1604. 1578. 1543. 100. 1440. 153.1 138.3
ADAPT STITH 350. 1259. 1202. 1378. 1546. 1564. 1516. 1468. 1417. 168.4 -7.0
M(TOD S L 5 1 I 6 3 2 2 3 6
FOCUS FORC 1448. 1440. 1402. I535. 1417. 1073. 1403. 1328. 1353. 139.1 -40.5

RAV QUARTERLY INPUT DATA

482. 284. 214. 468. 443. 205. 234. 424. 440. 367.
480. 386. 239. 298. 405. 261. 470. 244. 425. S23.

FORECASTS OASE 08 4LTERNATIVE 4ETHODS FOR IDENTICAL 2E4N DATA

DOWE1TR I 2 3 4 3 6 7 8 9 MAD DIAS

ACT DMAND 404. 372. 363. 333. 343. 411. 434. 440. 431.
FORECAST 337. 313. 321. 363. 337. 323. 30. 372. 374. 55.8 -49.2
IL-TtL-I) 270. 274. 336. 410. 404. 372. 363. 333. 343. 78.0 -47.3
SalTo11 1 486. 514. 543. 447. 335. 317. 433. 450. 401. 75.6 52.7
TREND 33. 313. 334. 453. 506. 448. 340. 370. 344. 97.9 -26.0
[Ito SNTH 414. 386. 376. 381. 387. 384. 380. 371. 385. 30. -9.4
ADAPT S1TN 315. 259. 248. 297. 318. 328. 326. 323. 315. 89.1 -89.1
M(THOD SL 6 5 1 1 2 5 3 3 3
FOCUS FDIC 404. 315. 365. "365. 337. 323. 365. 450. 481. 34.9 -14.1

RAN Q0URTRLY INPUT DATA

139. 74. 61. 130. 87. 28. 70. 95. 91. 90.
144. 79. 59. It. 114. 89. 127. 104. 120. 80.

FORECASTS DAS D O4 4LTCRNATIVE 0THODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 5 6 7 9 9 MAD DIAS

ACT D(AN0 90. 90O. 906. 904. 904. 905. 905. 910. 920.
FORECAST 91. 907. 907. 899. 399. 908. 900. 397. 897. 7.8 -0.4
Th.02L.I) 907. 909. 909. 090. 090. 906. 906. 904. 904. 7.2 -2.7
SAT of 890. 092. 907. 88. 904. 920. 905. 903. 910. 6.1 -2.3
TR(N 190. 897. 908. 070. 090. 909. 99. 80. 902. 12.8 -8.4
EXPO OAT 910. 910. 910. 906. 903. 903. 904. 904. 904. 5.2 1.&
ADAPT SAT1 906. 908. 915. 914. 909. 907. 910. 913. 99. 6.8 6.8
MET0O SL I 6 A 2 3 2 ] 6 
FOCUS FOOC 890. 092. 919. 99. 699. 920. 906. 903. 919. 9.0 3.1

0A4 QUARTERLY INPUT A4

243. 229. 227. 229. 219. 229. 230. 229. .21. 229.
211. 229. 237. 229. 209. 229. 238. 229. 214. 229.
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FCPECASTS DOSED ON ALIERNATIVE METHODS FOR IDENICAL D(AND DATA

OUA07E0 1 2 3 4 5 a 7 9 9 HAD BAS

ACT OEHAAD 565. 471. 551. 500. 430. 557. 405. 406. 341.
FORECAST 453. 449. 465. 514. 499. 443. 531. 552. 512. 96.8 17.9
YL-s(L.|) 413. 414. 510. 604. 585. 471. 551. 500. 439. 204.9 25.8
SAITO It 1192. 2281. 1208. 1311. 502. 371. 776. 606. 607. 430.0 388.7
TREND 249. 702. 69. 465. 511. 679. 751. 343. 221. 169.1 50.5 K
EPO SKTH 568. 537. 532. 546. 554. 37. 540. 532. 523. 79.6 67.2
A0A1 S626 427. 377. 205. 391. 469. 500. . 468. 466. 463. 112.6 -37.4
METO0D SEL 1 5 1 6 6 4 2
FOCUS FORC 492. 463. 465. 513. 490. 463. 513. 463. 221. 71.0 -17.8

RAU OUART(RL INPUT DATA

216. 94. 26. 166. 208. 30. :0. 155. 209. 126.
114. 236. 95. 206. 63. 75. 213. 54. 64. 10.

FORECASTS BASED ON ALTERNATIVE METHODS FOR ZOENTICAL D(AND DATA

QUARTER 1 2 3 4 5 6 7 a 9 MAD BIAS

ACT DEAND 14. 14. 25. 9. 16. Z4. 35. 36. 30.
FORECAST 12. 7. 8. 25. 20. 10. 11. 14. 17. 11.5 -20.3
YL-YrL*) 2. 3. 4. 16. 15. 14. 16. I1. 27. 12.1 -20.6
SMITH 11 2. 2. 9. -33. 26. 26. 43. 69. 77. 17.0 10.2
TREO -10. 0. -2. 22. 24. 26. 14. 24. 26. 13.3 -8.5
EPO SATH 22. 18. i5. i5. 15. 15. is. 13. 14. 9.7 -5.8
A 1APT SHH I1. 3. 3. 4. 9. I. 14. 17. 13. 11.8 -11.8
METHOD S(L 1 6 5 2 2 3 3 4 4
FOCUS FORC 12. 7. 2]. 14. 10. 14. 43. 69. 28. 8.3 1.8

RAU OUARTERLY INPUT DATA

it. 1. 0. 9. 2. 2. 2. 1. 2. 2.
13. I. 1. 2. 7. 7. 6. 13. 6. 2.

FORECASTS BASED 06 ALTERMATI9E METHODS FOR IDENTICAL DEMAND DATA

OUARICR 2 2 3 4 5 6 7 6 9 AAD

ACT D(6AND 152. 1390. 1361. 1310. 126. 1403. 1369. 1402. 1427.
FR¢ECAST 1336. 1315. 1338. 1424. 2311. 1334. 1370. 1423. 1396. 76. 16.3
YLY(L-1) 1266. 1270. 1379. 1536. 1515. 1398. 2361. 2310. 1256. 110.7 3a0,7
SMITH 11 1566. 2t0. 15M2. 1577. 2302. 164. 1401. 1379. 1376. 123.3 .;.7
ThimN 1155. 1465. 1472. 1554. 1669. 1254. 121. 1230. 1125. 213.6 0.5

(XPO STH 2500, 1454. 1439. 1458. 1470. 1455. 1436. 1411. 2380. 74.1 60.2
ATAPT SIN 1311. 1226. 1119. 1280. 1375. 1402. 1385. 1365. 1321. 05.2 -61.1
M(THOD SEL $ 2 2 2 6 2 3 6 5
FOCUS FORC 1403. 1380. 1338. 136. l32. 1321. 1361. 23,. 1321. 03.1 -3.4

RA" QUARTERLY INPUT DATA

429. 300. 259. 417. 383. 231. 273. 372. 317. 147.
430. 351. 270. 310. 371. 27. 417. 296. 392. 322.
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FORECASTS BASED 04 ALTERNATIVE METHOS FOR IDENTICAL DE049O DATA

QUARTER I 2 3 4 5 6 7 " 9 RAD BIAS

ACT DEMAND 346. 365. 365. 365. 365. 367. 367. 367. 366.
FORECAST 358. 346. 346. 346. 346. 357. 357. 356. 356. 14.6 -11.9
YLaY(L*I) 344. 347. 347. 346. 346. 366. 366. 365. 36.. 9.0 -9.0
SMITH 11 - 63. 268. 273. 274. 274. 294. 297. 286. 286. 85.0 -85.0
TREND 83. 569. 547. 151. 125. 615. 582. 177. 137. 220.5 -32.1
EXPO SAT 355. 353. 352. 350. 350. 353. 355. 357. 339. 11.9 -10.0
ABAFT $MTH 410. 413. 340. 377. 411. 433. 457. 485. 496. 66.5 62.8
METHOD SEL 2 5 5 5 6 2 2 2 2
FOCUS FORC 344. 347. 359. 359. 359. 496. 366. 365. 365. 19.1 9.6

RAU QUARTERLY INPUT DATA

210. 81. 0. 81. 182. 82. I. 80. 184. 82.
I. Ia. 203. 82. 1. 8. 205. 82. 0. 79.

FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER t 2 3 4 5 a 7 8 9 "AD BIAS

ACT DEMAND 486. 418. 470. 422. 393. 489. S95. 408. 332.
FORECAST 403. 385. 396. 431. 414. 382. X 2. 460. 440. 59.3 -7.0
TL-1LI) 341. 345. 434. 497. 486. 418. 470. 422. 391. 70.3 -I.f
SNITH 11 666. 681. 721. 671. 423. 34S. 620. 495. 523. 179.0 146.5
TREND lee. S20. 545. 423. 520. 586. 608. 316. 259. 118.8 IS.-
Expo STH 491. 462. 456. 464. 469. 458. 461. 453. 441. 46.7 36.8
ADAPT S4T4 364. 311. 260. 342. 407. 420. 418. 425. 403. 78.1 -52.5
METH0O SEL 6 t 5 4 1 5 6 6 2
FOCUS FORC 464. 403. 396. 441. 520. 302. 441. 403. 403. 52.9 3.3

RA8 QUARTERLT INPUT DATA

193. 89. 34. 148. 153. 23. 41. 124. 157. 112.
104. 113. 89. 164. 56. 84. 185. 80. 59. 8.

FORECASTS NOSED ON 6LTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER I 2 3 4 5 6 7 8 9 4A BIAS

ACT DEMAN8 190. 196. 195. 170. 178. 216. 220. 223. 171.
FORECAST 182. 160. 163. 172. 160. 160. 187. 181. 194. 25.8 -22.6
YL.TfL1I) 129. 133. 179. 191. 190. 6b. 95. 170. 178. 30.9 -22.0
SMITH I 555. 572. 614. 209. 171. 176. 241 209. 246. 151.a 138.3
TREND 49. 14. 182. 483. 238. 252. 225. 146. 165. 42.9 -17.9
expo MTN 210. 195. 192. 2. 191. 190. 191. 187. 195. 19.1 -4.8
ADAPT 540N 12. 122. lie. 154. 159. 16. 168. 177. 169. 40.7 -40.7
NETHOD SEL -A 5 5 f 3 5 4 3 4
FOCUS FORC 234. 169. 183. 485. 160. 176. 185. 148. 246. 36.6 -6.8

4NA 8UARTER8LY INPUT DATA

91. 44. 31. 6D. 43. 4. 37. 45. 47. 50.
49. 44. 43. 59. 24. 52. 81. 63. 27. 0.
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CYCLICAL D 4AND DATA FOPECASTS

FO ECASTS BASED ON ALTERI4TIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 5 6 7 8 9 As VIA$

ACT 080*N8 1150. 1214. 1246. 1199. '186. 1079. 1045. 996. 903.

FO0AST 1127. 1098. 1074. 108. 1067. 12 113. 1165. 1168. 111.8 4.91
YLV(L.I) 984. 969. 1029. 1130. 1 0. 1214. 1246. 119. 1186. 163.9 1.0
SOITW #1 1104. 1154. A294. 1149. 123 . 1267. 1130. 1012. 993. 74.7 51.2
TREND 786. 805. 905. 111. 1284. 1444. 1405. 1319. 1189. 273.8 24.3
ECPO SHTI 1136. 1102. 1088. 1096. 1107. 1120, 152. 1161. 116. 107.9 4:3
ADAPT SHIN 1033. 973. 948. 985. 1020. 1046. 1106. 1162. 1185. 165.9 -70.8
METHOD SEL I 3 3 4 2 1 6 3 3
Focu5 ol 1127. 1898. 1294. 1368. 1214. 1214. 1138. 1185. 993. 97.7 66.7

RAO QUARTERLY INPUT DATA

317. 323. 319. 310. 275. 214. 236. 259. 260. 274.
337. 279. 324. 306. 290. 266. 217, 272. 241. 253.

FORECASTS IAS D 88 AON TERNTIVE 0ETHODS FOR IDENTICAL DEAND DATA

OARTER 1 2 3 4 5 6 7 8 9 HA IAS

ACT 80888 602. 717. 736. 716. 706. 663. 641. 6:9. 606.
FOREC0T 473. 659. 647. 653. 649. 657. 602. 697. 699. 56.1 -9.1
TL.y(L#I) 605. 597. 627. 678. 692. 717. 736. 716. 706. 79.3 -2.4
soIT 4 1 665. 692. 754. 795. 738, 738. 628. 424. 611. 34.7 23.2
18ND 508. S18. 569. 712, 764. 824. 813. 784. 715. 135.6 12.3
FIPO STH 67:. 656. 650. 656. 663. 674 686. 692. 695. 54.3 -51,
A6PT 14 627. 400. 596. 604. 623. 640. 666. 696. 710. 84.0 o38.3
0E14OD SEL 5 3 3 4 2 5 6 3 3
FOCUS FOD 740. 695. 754. 795. 764. 717. 695. 710. 611. 47.7 42.0

Ri6 .UARTERLY INPUT DATA

15. 189. 187. 179. 166. 135. 147. 157. 158. 16.

:98. :71. :03. 184. ,78 :6:. 140. :62. 156. 148.

FOkECASTS 8ASD ON ALTERMATST8 08HODS FOR IDENTICAL D0AD D71

OTER 1 2 3 4 5 6 7 8 9 RA 8AS

ACT DEMAND 585. 697. 789. 868. 706. 484. 333. 294. 273.
FCIECAS! 206. 253. 300. 396. 487. 542. 637. 662. 646. 342.9 -102.6
'L"1l1I 337. 386. 485. 455. 585, 697. 79, 868. 706. 333.7 34.3
SOTM * 28:82. 22*7, 22827. 996. 5209. 054. 652. 370. 12. 120. 7 8088.5

,841 615. 494. 648. ;i , 1. 1046. 907. :317. 723. 323.4 281.9
8 0~ 1STH 157, 282. 259. 298. 355: '24. 497. 57:. 598. 353.3 -180.6
6691 SRI" 137 . 17. 144. 238. 314. 5:2. 645. 741. 033. 434.4 -138.I

ME- OD 5L 4 4 4 4 1 5 3 3
FOCUS F:RC 615. 694. 660. 006. 013. 1044. 637. 590. Il. 179.7 103.1

066 OUARTERLT INPUT DATA

A9. 1. 0. 1. 112. 1. 2. 53. 110. 100.
1 M2. :83. 222. 192. 271. 21. 8. 61. 2. 0.
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FORECASIS BASED ON ALTERNATIVE METHODS FOR IDETICAL DEMAND DATA

QUARTER 1 2 3 4 5 6 7 1 9 DAB lais

ACT 0(6 232. 364. 471. 519. 504. 415. 292. 160. 67.
FORECAST 327. 276. 225. 197. 190. 216. 265. 323. 361. 195.1 -70.9
TL-Y(L*I) 148. 68. 59. 127. 232. 364. 471. 519. 504. 275.8 -59.1
SMITH II 34. 320. 976. 1229. 1383. 1215. 706. 356. 186. 418.3 364.6
TREND -10. -277. -233. II. 307. 622. 807. 868. 737. 503.6 -37.0
EXPO sATH 364. 305. 256. 230. 230. 257. 300. 344. 376. 100.8 -40.3
ADAPT SNTH 266. 148. 68. 56. 04. 146. 246. 349. 436. 267.7 -136.1
METHOD SEL 2 5 5 5 4 2 I 6 3
FOCUS FORC 140. 66. 376. 376. 376. 622. 471. 323. 436. 184.9 19.0

RAO OUARTERLT INPUT DATA

109. 135. 140. 121. 89. 41. 16. 3. 8. 32.
84. 10. 140. 139. 132. 93. $1. 16. 0. 0.

FORECASTS BASED O0 ALTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 5 6 7 a 9 RAO DIAS

ACT DEMAND o 11. 553. 340. 268. 247. 504. 680. 835. 1055.
FORECAST 665. 657. 656. 552. 573. 565. 615. 583. 529. 230.1 10.1
YL-T(Ll) 334. 576. 891. 890. all. 553. 348. 268. 247 442.6 -42.8
SMITH R1 1407. 1495. 1285. 494. 210. 59. 2462. 2431. 19171. 2710.9 2633.7
TREND -105. 410. 1174. 1222. 1094. 537. 256. -316. -263. 734.6 -143.6

0XPO SKTN 301. 356. 461. 549. 601. 591. 543. 468. 440. 293.5 -107?
ADAPT S0TH 205. 106. 367. 655. 695. 734. 613. 392. 379. 360.2 -119.5

METHOD SEL I 2 5 6 3 4 6 6 1

FOCUS FORC 665. 657. all. 440. 379. 59. 256. 379. 379. 343.2 -134.2

RAU QUARTERLY INPUT DATA

287. 333. 286. 87. 30. 25. 63. 216. 272. 330.
80. 129. 14. 125. 1. 108. 271. 301. 155. 328.

FORECASTS BASED 011 ALTERNATIVE METHODS FOR [ENTICAL DERAND DATA

QUARTER I T 3 4 S 6 7 9 9 map DIAl

ACT DEMAND 64. 166. 221. 317. 354. 329. 297. 170. 100.
FORECAST 210. 173. 125. 92. 60. 86. 113. 116. 210. 145.6 -16.1
YL.I(L*I) S1. 2. 2. 33. 66. 167. 221. 311. 354. I?8.4 "o9.3
SMITH 11 0. U. 31. 1769. 1975. 2159. 2098. 448. 313. 946.1 752.6
TREND -177. -?16. -253. -112. 67. 359. 401. 592. 568. 319.8 -92.0
EXPO 58TH 259. 207. 166. 139. 124. 132. 150. 183. 211. 130.4 -46.7
ADAPT SNAT 140. 51. 0. 0. 31. 62. 99. 147. 222. 185.4 -139.7

METHOD SEL 2 1 5 5 5 4 2 1 6
FOCUS FORC $1. 2. 125. 219. 218. 216. 401. 317. 210. t08.9 -28.7

R4U OUARTERLY INPUT DATA

77. 96. 99. 97. St. I. 1. 1. I. 1.
31. 33. 102. 55. 127. 70. 76. 24. U. 0.
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FORECASTS BASED ON ALTERNATIVE M(THODS FOR IDEN71CAL DEMND DATA

QUARTER 1 2 3 4 S d 7 g 9 MAP BIAS

ACT 0E"*3 923. 1172. 1355. 1415. 1399. 1226. 1017. 713. 504.
FOROCAST 024. 116. 113. 792. 781. 837. 942. 2073. 211-. 401.8 -255.1
TL.22L.2) 643. 581. 528. 732. 928. 2272. '3 5. 2425. 1301. 547.4 -227.4

"12T2 82 624. 836. 2273. 823. 2378. 2928. 2605. 1055. 740. 337. 22.
13(12 45. - 4 . -27. '. 111. 1711. 2952. 2124. i'ss. 9777' -3.9
EXPO STH 1062. 949. D65. 131. 954. 9lD. 1005. ;087. 1149. 36D.7 -110.4
ADAPT SMT 652. 643. 501. 124. 609. 752. 965. 149. 2317. 545.2 -267.6
HET O SEL I 5 3 3 2 2 2 6 3
FOCUS FOC 2014. 926. 2249. 1223. 1878. 1765. 1355. 1073. 1317. 383.4 285.7

RAY QUARTERLY INPUT DATA

319. 368. 372. 326. 264. 135. 127. 17. 122 162.
330. 304. 376. 345. 390. 29. 203. 136. 30. 79.

FORECASTS BASED IN ALTERNATIVE ETHOODS FOR IDENATICAL D2EMAN3 DATA

QUARTER I 2 3 4 5 6 7 8 9 HAD 324S

ACT 020400 40?. 393. 408. 3ND. 390. 438. 434. 438. 38.

FOkECAST 392. 369. 372. 332. 370. 378. 399. 392. 346. 23.2 -24.4

IL,2(L*) 337. 347. 390. 403. 40?. 398. 408. 381. 390. 33.2 -23.4
S9ITA 4 415. 437. 40. 42. 3 1. 387. 443. 414. 454. 36.7 19.D
TREND 253. 358. 394. 34. 453. 449. 441. 357. 377. 45.4 -23.3
Ey.D SATH 423. 406. 403. 403. 403. 402. 403. 399. 39. 20.5 -2.4
ADAPT S4T 361. 330. 325. 363. 361. 373. 378. 381. 3s. 43.? -43.9
METHOD SEL 6 5 5 1 3 5 4 3 4
FOCUS FORC 447. 310. 397. 397. 370. 387. 397. 357. 454. 31.4 -8.4

RAI QUARTERLY INPUT DATA

146. 97. 82. 122. 96. 54. 89. 93. 120. 103.
202. 97. 96. 21*. 75. 206. 236. 17. 79 43.

FORECASTS BASED ON ALTERNATIVE METHQDS FOR DENTICAL 009AN| DAT&

OLARTER 2 2 3 4 5 6 7 8 9 fla BIAS

ACT DEMND 757. 983. 2092. 2 242. 2423. 2469. 2537. 2439. 3a8.
F:OTCAST 2332. 230. 2094. 992. 900. 90'. 902. 971. 'l 8. 395.4 -212.4
ILITL .1 2043. 4330 728. 700. '57. 963. 209. 1241. 1423. 353.0 -233.3

jOITA 32 565. 623. 352. 112. 1342. 8OR. 141. 2346. 2740. 255.4 33.7
21848 57. 164. -29. 176. 495. Il8. 2323. 2707. I ". 427.: -417.8
0PI0 SOt 1430. 132&. 1203. 2102. 1033. 10:3. 1037. 073. ; 4. 357. -102.9
A4AP SHN 2:2. 1043. 330. 710. 700. ?49. 033. 936. IZ:4. 487.3 -337.3
METHOD SEL 3 2 2 5 3 4 3 2 2
FOCUS FORC 565. 613. 710. 991. 1146. 230S. 1315. 2340. 2423. 273.2 -201.4

RAN OUARTEOLT INPUT DATA

353. 424. 431. 4I7. 363. 262. 235. Il. 255. 242.

.35 374. 42 432. 3 . 342.
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'DRECA$TS SASED 04 ALTERNATIVE ITHODS FOR ID(NTICAL DEMAND DATA

OUA0TER 2 3 4 5 A 7 a I map 1l1g

ACT 019601 132. 102. 102. 174. 130. 114. 210. 126. 101.
FORICAST 193. 173. 140. 12g. 16?. 170. 139. 133. 132. 46.1 99.9
TLWYILt) 10. 236. 175. 95. 133. 103. 102. 174. lit. 60.4 16.4

SMITH of 2112. 2911. 10. 105. 461. 367. 367. 8911. 8551. 2615.2 2599.6
16(90 141. 220. 157. 126. 1!7. 14. -54. 212. 17. 67.8 -3.2
1 10 SATO I1. 104. 118. 114. 117. 114. 112. 124. 125. 30.0 -21.2
ADAPT SAY" 97. 129. 165. 16l. 115. 1O. 91. 84. 78. 36.5 -15.3
1TNO0 SIL 4 6 5 6 2 6 I 1 6
FOCUS FOC 141. 220. 78. 125. 78. 103. 78. 135. 132. 48.1 -11.1

RAO :UR8TC21 .,101 OATA

lO. 65. 42. I. I. 61. 97. 32. 46. 1.
17. 69. 16. I. 69. 23. 0. 96. 5. 0.

FORECASTS RASED CA ALTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER I 2 3 4 5 6 7 8 f HAD DIAS

ACT DEMAN9 295. 446. 499. 566. 671. 690. 751. 676. 647.

FORECAST 619. 557. 473. 41 . 364. 376. 371. 411. 483. 226.6 -130.2
YL.,fLI 433. 305. 243. 256. 295. 446. 499. 566. 671. 205.7 -169.7
SMITH SI 105. 214. 349. 561. 154. 963. 924. 963. 910. 171.1 57.0
T606N 123. -103. -206. -31. 66. 616. 631. 837. 1001. 360.0 -245.6

0XPO SHIM 687. 610. 337. 481. 444 444. 455. 477. 516. 197.6 -65.7

ADAPT SHTH 579. 433. 305. 243. 256. 303. 361. 431. 449. 271.4 -208.3
.r'TODSL 3 I 1 3 3 4 4 2 2
FOCUS F06C 15. 214. 473. 418. 654. 985. 631. 037. 671. 126.0 -19.3

MAO OUAITERT ZAPO. DATA

173. 208. 217. 206. 177. 102. 94. 60. 49. 40.
107. 99. 200. 93. 174. 204. 219. 154. 99. 175.

FORECASTS 6ASE0 ON ALTERNATIVE 0ETHODS FOR TEN1CAL DEMAND DATA

0UA1R6 1 2 3 4 5 6 7 6 1 "AD 0068

ACT 01060 1071. 1006!. 935. 2 116. 1100. :1,4. 077. 961.
'OD1CAST 112;. 1117. 1099. 1OSS. 1061. 1069. 1077. 1096. 1094. 64.6 19.1
1IAII:*I) 1050. 1129. 1199. 1131. 1071. 1006. 95. 1061. 112i. 122.6 10.8
SMITA II 1209. 1154. 1009. 890. 1036. 1102. 1160. 1322. 1146. 135.1 53.9

11148 933. 11:9. 12:4. 117. 10,6. 96'. 846. 186. 1149. 174.6 -7.2

lIPOSn 0999 49. 1000. 10 1036. I51. 1050. 1031. 1037. 103. 76. 37.2
ADAPT 9H 964. 1025. 1101. 113. 1150. :11?. 1049. 999. 1019. 84.6 -5.9

AE 00 5(L 2 3 5 I 6 6 3 2 6
FOCUS FORC 1050. 1121. 1055. 1055. 1061. 1019. 1019. 1322. 1120. 117.7

RA9 QUARTEILT INPUT DATA

233. 33. 300. 235. 237. 227. ' .0'. 316. 29.
:11. .47. 253. ,44. 317. 012. 307. 236. 200. 196.
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FORECASTS BASCD ON ALTERNATIVE MET1400S FOR IDENTICAL DRANI DATA

QUARTER I 2 3 4 5 6 7 8 9 "AD Bl8B

ACT DERANO 1155. IM2. 1193. 1223. 1233. i9s. 1207. till. 1062.
FORECAST 1177. 1166. 1155. 1156. 1136. 1152. 1172. 1202. 1194. &0.2 -S.9
TL-TIL*I) 17. 1122. 1150. 1180. 1133. 118o. 1193. 1223. 1233. 63.6 -0.7
S MIH I1 1171. 1165. 1215. 1226. 1196. 1239. 1208. 1239. 1142. 41.0 28.8
TREND f057. 1002. 1100. 110., 1188. 1273. 1228. 1306. 1257. 96.5 12.2
EXPO SATH 1190. 1176. 1171. 1173. 1169. 1172. 1176. 1185. 1195. 46.7 .1
ADAPT SHTN 1131. 1103. 1102. 1130. 1141. 1139. 1140. 1146. 1173. 72.1 -39.6
1T1400 SEL A 5 5 3 3 2 3 6 3
FOCUS FORC 1236. 1173. 1195. 1195. 1196. 1259. 1193. 1239. 1173. 52.7 33.2

RA QOUARTERLY INPUT DATA

311. 308. 305. 312. 283. 237. 277. 298. 290. 205.

307. 273. 317. 296. 337. 283. 279. 308. 241. 234.

FORECASTS BASD( 08 ALTERNATIVE METHODS FOR TDENTICAL 2ERAND DATA

QUARTER 1 2 3 4 5 6 7 8 9 8*8 BIAS

ACT DEMAND 199. 249. 330. 381. 347. 246. 213. 243. 333.

FORECAST 305. 280. 241. 229. 258. 301. 311. 303. 273. 82.2 -4.6
TL-T(LI1) 317. 333. 291. 223. 199. 249.' 330. 381. 347.. 93.0 16.8
SINTH it 564. 311. 160. 297. 412. 422. 389. 284. 177. 143.8 32.0
TREND 292. 342. 305. 265. 189. 24.2 349. 445. 374. 96.2 28.9
EXPO SA119 %it. 111. 2.03. 306. 2oA. 215. 2.30. 266. 282. 77.7 -67.1
ADAPT SMTw 233. 317. 363. 344. 297. 267. 2n5. 29. 320. 48.7 11.6
METHOD SEL 6 6 6 6 6 2 5 5 2
FOCUS FORC 292. 320. 320. 320. 320. 320. 330. 262. 282. 60.3 27.5

RAU QUARTERLY INPUT DATA

114. lOS. 64. 9. 29. 80. 107. 93. 65. 26.
41. 67. Is. 107. 92. 33. 14. 74. 122. 123.

FORECASTS BASED OR ALTERNATIVE METHODS FOR IDENTICAL DEMND DATA

QUARTER I 2 3 4 5 6 7 8 9 RAO lIAR

ACT D3f(IN9 46. 179. 282. 202. 303. 287. 174. 299. 240.
FORECAST 149. 77. S9. 59. 67. 112. 168. 140. 177. 142.9 -120.2
YLTIL#I) 86. 41. 51. 12. 47. to0. 293. 282. 305. 137.2 -09.7
smT9 #1 400. 400. 170. 1366. 1366. 1519. 127. 316. 7491. 1451.2 1451.2
TREAD -142. -12. 25. -42. 23. 3'2. 530. 421. 403. 218.6 -57.2
ETvO OATH 09. 79. 73. 61. SO. 02. 122. 154. 104. 142.0 -132.5
ADAPT SNTH 02. 74. 41. 52. 46. $2. ?1. 147. 135. 160.7 -132.0
METOD SEL 2 5 5 3 1 4 I 3 I
FOCUS FDIC 86. 41. 114. 104. 104. 112. 330. 148. 7691. 936.6 765.8

RO QUARTEgLT 8NPUT DATA

144. 47. 0. 20. 43. 1. 40. 1. I. 10.
I. 36. 133. Il3. I. 39. 115. 0. 113. 0.
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GENE-RATED DATA PAPAi.'TE RANGES

This appendix contains a table of data generated,

a sample program, and a plot of the first series of gen-

erated data for each demand pattern simulated (normal,

trend, seasonal, and cyclical). The values of the para-

meters used in each simulation program were selected from

random numbers in the ranges shown for each parameter in

Table 1. Data points were rounded to whole units, and

negative numbers set to zero, and then entered in the

program used for forecasting (see Appendix G).
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Table

Generated Data Parameter Ranges

Data Type Parameter Range

Normal Uniform distribution value 1-300

Randomness factor 1-100 K
Trend Slone (increase per quarter) 1-100

Initial value 0-199

Start ramp at time 1-10

Randomness 1-100

Seasonal Average value of sine function 1-40

Amplitude of sine 1-200

Randomness in amplitude 1-100

Period of sine function 4

Randomness of period 0-2

Cyclical Average value of sine function 1-300

Amplitude of sine function 1-200

Randomness of amplitude 1-100

Period of sine function 4-13

Randomness of period 1-5
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DYNAMO - F, VERSION 4.11 04/29/90 17.50

* ANS2

L PROB.K=PROB.J+(DT)(RATE.JK()

N PROB=10

R RATE.KL=PROB.H*ANS.K

A ANS.H=23B+(NOISE)*104)

SPEC DT=.I/LENIGT=20/PLTPER=I/PRTPER=I

PRINT ANS

PLOT ANS

RUNh

PAGE I ANS2
TIME ANS
E+00 E O0 :
0. 288.65
1.000 240.52
2.000 237.62
3.000 218.10
4.000 212.00
5.000 1817.63

6.000 242.74
7.000 186.81
8.000 204.95
?.000 267.62

10.000 231.54
11.000 194.81
12.000 200%24
13.000 203.19
14.00.) 228.50

15.000 2'3.37
16.000 223. 4

17.000 210.17
13.O000 240.32

19.000 200.42
20.000 241.24
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TIME ANS ANS ANS ANS ANS ANS ANS

E+00 E+00 E+00 E+00 E+00 E+00 E+00 E+00

0. 179.53 291.09 235.56 215.16 274.04 243.25 266.79

1.000 162.87 258.70 148.56 149.45 239.80 216.41 259.39
2.000 161.89 256.78 143.41 145.55 237.77 214.82 258.95

3.000 155.11 243.61 108.03 118.83 223.84 203.90 255.94

4.000 153.00 239.50 97.00 110.50 219.50 200.50 255.00

5.000 144.58 223.13 53.04 77.30 202.20 186.94 251.26

6.000 163.64 260.19 152.57 152.47 241.37 217.64 259.73

7.000 144.28 222.55 51.47 76.11 201.58 186.45 251.13

8.000 150.56 234.76 84.26 100.88 214.49 196.57 253.92

9.000 172.25 276.93 197.54 186.44 259.07 231.52 263.56

10.000 159.76 252.65 132.31 137.17 233.40 211.40 253.01

11.000 147.05 227.93 65.93 87.04 207.27 190.92 252.36
12.000 148.93 231.59 75.75 94.45 211.13 193.94 253.19
13.000 149.95 233.57 81.07 98.46 213.23 195.58 253.64

14.000 158.71 250.61 126.83 133.03 231.24 209.70 257.54

15.000 177.70 287.54 226.01 207.95 270.29 240.30 265.98

16.000 157.00 247.27 117.87 126.26 227.71 206.94 256.78

17.000 152.37 238.27 93.70 108.01 218.20 199.48 254.72

19.000 162.82 258.60 148.29 149.24 239.69 216.32 259.37

19.000 148.99 231.71 76.07 94.69 211.26 194.04 253.22

20.000 163.12 259.18 149,85 150.42 240.30 216.81 259.50

TIME AtJS ANS ANS ANS ANS ANS ANS
E+00 E+00 E+00 E+00 E+00 E+00 E+00 E+00
0. 242.04 260.12 101.43 162.49 361.11 56.767 299.01
1.000 207.80 228.65 9.80 162.02 293.54 48.437 263.84
2.000 205.77 226.79 4.38 162.00 289.54 47.943 261 .7
3.000 191.84 213.99 -32.88 161.81 262.07 44.556 247.46
4.000 187.50 210.00 -44.50 161.75 253.50 43.500 243.00
5.000 170.20 194.10 -90.80 161.52 219.36 39.291 225.23
6.000 209.37. 230.10 14.02 162.0 296.65 48.820 265.46
7.000 169.58 193.53 -92.45 161.51 218.14 39.141 224.60
8.000 182.49 205.39 -37.91 161.68 243.61 42.280 237.85
9.000 227.07 246.36 61.38 162.28 331.58 53.126 233.64
10.000 201.40 222.77 -7.31 161.94 230.93 46.881 257.23
11.000 175.27 198.76 -77.22 161.58 229.3' 40.526 210,44
2.000 179.13 2)2.31 -66.3a 161.6-1 236.99 41.465 234.41
3.000 181.23 204.24 -61.23 161.67 241.13 41.974 276.JS
:4.000 199.24 2"0.79 -13.08 161.91 276.67 46.357 2"' 5.
15.000 23a.23 256.66 1.37 . 162.44 333.69 55.852 2c5.15
16.000 19!.1 217.55 -22.52 161.86 2 '9..1 45.498 25 .44
;7.oo 16.~0 ~208.81 -47.98 161.73 20.?J 4j.184 24I.a7
;8.000 207.69 228.55 9.52 162.02 23.33 48.411 263.73
... "6 202.43 -66.55 161.64 37.24 41.496 224.54

.0 20R.0 229.1 1.1 1 2.2.0. 294.S4 48. 5,) 2o4.37
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DYNAMO - r. VERSIQ 4.11 0,4!2 /E0 1..

$ ANS2

L PROB.K=PROO.J+(DT)(RATE.J)

F PR0=10

R RATE.KL=PROD.KANS.l

A HS.K=144+RAtiP(92,1)+(rOISE()19O)

SPEC DT=.I/LENGTH=20/PTPER=I/rLTPE =I

PRINIT AilS

PLOT AIS=A

RU;.'

PAGE I ANS2
TIMIE ANS
E+00 E+00
0. 236.5
1.000 148.6
2.000 235.4
3.000 291.7
4.000 372.5

5.000 420.1
6.000 612.7
7.000 602.5

8.000 727.6
9.000 934.1
10.000 960.2
11.000 985.1
12.000 1087.0
13.000 1104.4
14.000 1322.7
15.000 1514.9
16.000 1497.6
17.000 1565.2
18.000 1712.3
19.000 1731.3
20.000 1897.9
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T IhE ANS AilS ANS ANS 4NS

E.+00 E+,JO E+O0 E+00 E+00 E+00 E+00 E+00

0. 2S8.0 233.5 247.95 185.3 115.56 166.56 61.39

1.000 231.9 180.8 174.83 106.2 28.56 150.23 4.01

2.000 273.3 177.6 170.50 101.5 44.41 149.39 0.61

3.000 303.1 156.2 140.77 69.1 30.03 143.50 -22.72

4.000 342.5 149.5 131.50 59.0 40.00 141.50 -30.00

5.000 368.3 122.8 94.55 19.8 17.04 180.55 -59.00

6.000 453.6 193.2 173.20 109.8 137.57 245.55 6.65 K

7.000 455.- 121.9 93.24 17.3 57" 274.27 -60.03

9.000 51.2 141.3 120.00 47.3 111.26 327.20 -38.40

9.000 604.2 210.3 230.99 248.0 245.54 394.633.

10.000 621.2 269.9 191.18 235.3 201 .32 429.39 -6.7.

11.000 637.6 328.7 150.39 321.6 155.93 4.3 29.5;
12.000 685.7 433.6 173.64 427.6 196.75 ,13.66 I15.93

13.000 731.9 535.8 193.11 529.4 213.07 61.62 199.4516

I14.000 794.9 662.6 246.5V 668.3 229.83 616.90 309

15.000 830.0 821.7 344.92 856.0 400.01 681.23 455.09
1,2.000 89.2 855.2 289.04 854.1 312.37 709.27 463.76Ii.00 879. 85 . 19 0 3!'

17.000 913.1 939.5 263.73 99.0 309.70 751.90 2.2

!3.000 979.2 1071.6 324.61 1075.9 33Z.2 203.73 643.33

19.000 993.8 1126.8 278.91 1106.8 334.07 342.71 67,.1

2o.000 106a.4 1270.5 355.02 1271.4 423.25 0 " C 804.36

I IE AiNS A105 ANS ANS ANS S AN

:+00 E+00 E+00 E+00 E+00 EGO E E ,

193.72 242.5 54 0.74

.00') 112.27 37.3 2.79 6 25.25 1 1:

.000 107.-45 16.. 36.39 0.74 1. '2'",.'
:.000 102.33 155.2 30.11 -14.69 36.3 I.'.'

".000 120.00 158.Z 23.00 -19.50 23]. ,47
,.000 106.35 131.2 19.53 -33.67 -2.3 3 .

:.000 223.02 172.2 51.64 4.74 38.10 337., 6.,
'.0'20 161.30 130.' 45.23 -6.36 -3. '5 4,2,. ' 64.2?

.0,),) 220.0 150. 64.56 40.94 19.,2 511.?

.lt) 354.1 19 ., 99.25 1: 003.3

3 O 1) I.0i 179.'? 99.76 127.90 . 7,0.122.5 10( .'  l l
'') 225.92' "26. 2 ., 100.02] I21. 9'5 4 6.> ,752.2'  176.2 "

OJ) ".,.' 1~'.3 114.?3 189.23 97.22 , -.- "

3 Q.

, .... • 333., r).4. . ..i
, ,. ,, 7 .,. 3: ' 2 5 57. .

".* ; ,u ; :5 . ',2 .:7" 3 '73 I : •' ; " ' "

. .. . . "" : .o ' , = 3,3 " -, , "
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D - . VERZ.:,, 4.11,. .,".. 1.

ANSI

L PRijB. K=P'ROB .. ; DT %R A ( Tk-. ,.l j

RA f E . KL=PR C B..N'f.A NS. K

A ANSI I"-. K= .1 + (FM .K V) (3 ;-!" (6 284 T I ME o;',"FF. ,

A Fil.K-; , 'ISE( t85j)

E ' D. LEN H,'" 2. .- , ,R T R --,.F'EC W,.-T ILEiG.H--"c,.' TF-'r,-IFLTF'ER=I

FRiNT A i I

F'LGT ANS.-.

r, u I

E-00 E+00
'. 102.00

1.000 146.48

2.000 97.22
3.000 ". .

12 1 '1

6.000 54.2¢,

7 0 0 8 ? 1

S. cC 97
1.000 99.9.

96 . 4-

105.59

1I.000 102.23
2.000 ?6.52

13. ,o 9 6.?

I'... 78.97
20. '00 i;8. .;
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.C + v E + E+00 E E+,E

n.2 . 23.00 ,.O' 20.00 .,

l.00.,4  1.6'3 3 T,8.42" n13.55 109.24 -, , ,0" -"p .'" 13.;4.?
2. . .. 413.91 1.4.9, .23 333.1J 

Z.O .. 430.72 4. 26 1,J9.513 -1 42 288.,. 42. ,.

4. 17.04 8 . 121.119 .-13 36 .,:4 J
5.6(,0~ 8:., 6o.: 38. 38. 13 4 5 30 .2 - 5

6.000 2- ~, . . ' 4 11.14 - 24.a1 62.":.

9.000 -'.vQ 155. , ,4.72 /.5 - 2.41 222.16 4i . ,

) ,O 2 E .04 141.80 2 .o3 ,31.69 1,4 330.46 -8., ,I

11.000 307.45 224. . 0-, 40.92 J4 .19 -99.6_ 80.01 1 1.4;
12.000 2:2.? 234.59 6.: 107.51 35.87 128.98 8.4-9
13.000 so.83 0 5.0 1,.?.73 2,73 13.81 6.505

1.00 2, 42n.44 09 . 13.3O ? 13.12 128.65 -26.C,772
1 .000 336.89 3::,3.59 91.73 132.10 -95.50 -22.53 S8. -,51. -.M0' 203 .10 4*12.44 2 .66 % 2.87. 1 .7 08.-Q2 5 ' 20 "

1- 00 27 .1. 4 6. 0.40
12.00 2,73.S . 432.72 ,3.a3 j1.43 115.43 221.14 -6.040

,.0pJ A 338.77 . 16.2? -15.73 301 .29 95.5Z ,.
c.4 ..... - . "  155. 0 .153
",v- " -::7 -,'.- 3 : l e 7.,. 227 ." -0.'.65'

E+00 E+Oo E+O0 ET00 E+00 E+00 E ,' E+00
31.00 126.00 275.00 275.00 166.00 236."2 1'8.00

1.UO0 77.10 172.Z 3 32.66 317.39 185.00 319.34 8.60

2.000 95.61 :07.76 331.75 323.34 188.83 367.;; 6.12

3.00 99.23 216.87 Z351 3 19.2? 187.01 7 2 ..9(?
4.000 97.22 205.94 234.52 309.52 1;9.29 325.i' -1.63

5.000 51.227 176.99 236.72 2174.64 165.57 264.3 , 2.4

6.000 -1.62 102.02 227.24 214.33 135.40 135.4" -59.25

7.000 -4.56 94.19 279.17 236.47 147.12 126.92 2::2.3i

8.000 -7.00 60.22 306.68 2,ti9.25 15o.90 117.47 "13.48
P.000 -16.83 48.! 316.22 2A-0.28 157.96 :22., 1.-9.c5

:0.000 -17.04 39.69 297.02 274.29 165.33 161.- -0.24

:1.000 31.15 107.34 21.00 336.03 198.07 3- .3 1;,.27

.2.000 33.35 9c.7, 247.:.7 27,8.,7 110.71 304:.3-07

13.000 101.88 199.83 253.2; 323.5-7 183.23 375.3 221.80

'4.000 55.29 93.43 244.24 305.9? 183.64 344.69 192.18

:5.000 127.26 174.33 316.88 26?.o8 18.39 39C.31 271.21

16.000 69.51 203.53 312.33 265.66 161.09 288.16 21.45

17.000 75.87 219.20 302.18 216.76 139.68 203.00 -17.71

18.000 24.42 154.46 257.62 272.06 162.06 136.28 60.88

19.500 -41.55 98.70 200.10 241.47 156.36 86.32 211.96

20.000 -18.53 175.44 195.79 253.45 148.13 79.22 -28.61
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-.: F. V E R Sii~ C .; 4 1 j L 0

A INSI

F.Ruv ..r PROEB.j+ ;0T (RA TE. JK)

N PROPiO

R RAT E .1kLPROB. 01-1.3.1

SPEC DT=. I/LErNGTH--O./TER~ /T 7R-

-Z:11T ANS

PLOT AN=

E+00 E+ O

21.J

00 -34.3'j
40 80.6

5.000 182.00

.. 0 -30.S6
3.000 80 .37'.
0,.)00 184.;

i2~0 30.12
13.000 20:.Z,:
t.4.000 81.2j
1L -000-52

1 40



TIME ANS ANC Al 9S
E+00 E+00 E+00 E+QU Ev Ev E+uo EtOO

104.00 49.000 114.00 2.000 333.00 :J 9.00 87.00
1.000 193.34 90.362 216.20 11.082 429.25 82.40 139.12
2.000 88.98 44.498 93.59 0.70 '9.52 83.51 23.89

3.000 34.28 30.817 15.79 0.319 9.3? '14.06 60.75
4.000 147.59 67.;'57 165.99 8.873 4;7.50 4J8.07 129.72
5.000 153.39 42.916 207.73 -3.734 3112.69 44j.12 36. 4
6.000 22.82 4.070 29.91 -9.709 2 P. 73 204.9Q 28.38
7.000 41.04 37.026 19.65 2.119 273.48 233. ' 69.61
8.000 124.48 45.185 154.52 -3.4?1 372.10 423.57 84.52
.000 157.01 47.084 208.23 -2.537 217.43 442.03 91.45

11j.000 111.52 49.556 126.38 1 .Z 3,8.02 367.35 89.78
11.000 104.42 49.218 114.46 12.7-3 4.;0.43 4?.6-) 143.25
12.000 113.17 43.889 136.48 -3.147 351.26 336.04 79.11

11.000 89.00 43.485 94.91 -1.750 '0.40 239.50 5S.S?

1r.000 164.04 58.949 205.36 2.245 30.06 277.36 80.:1
15.000 56.20 23.520 63.25 7.39Y 378.92 404.53 114.45
16.000 84.20 52.380 75.23 6.815 2 6.82 261.2'! 83.70

17.00Q 184.57 81.007 213.50 7.865 46.72 469.; 127.07
1G.00 79.82 63.025 54.04 12.668 2?6.33 24Z.5" 103.70 L
1c.000 59.1C 2".324 63-5 7 .82 3' Cl.60 425..: 119.51
2(.000 7.67 -1.376 10.4c C.- L;.7C 322.i, 80.3,

TIME ANS ANS ANS A15 AiNs ANS APS
E+00 E+00 E400 E+00 E+00 EO00 E+00 E+00
0. 229.00 201.00 370.00 135.00 1-5.00 351.00 165.00
1.000 243.25 248.82 475.43 223.45 230.04 532.50 297.39

2.000 229.01 192.07 351.20 121.30 166.85 351.23 117.95
3.000 226.87 158.57 281.56 72.66 133.34 174.53 61.00
4.000 228.96 224.92 422.15 177.39 201.13 350.43 281.79
5.000 218.66 237.76 440.72 170.40 192.72 522.30 238.68
6.000 229.10 159.98 277.13 51.45 121.99 351.88 35.41
7.000 229.86 161.11 288.24 80.76 143.33 175.73 80.20
8.000 229.07 216.70 399.88 149.09 181.79 349.91 223.44
9.000 220.81 238.82 443.95 173.0 196.03 523.19 244.82
10.000 228.96 206.07 380.14 141.07 170.34 352.38 186.72
11.000 210.92 201.22 370.49 135.43 175.27 167.92 298.20
12.000 229.17 209.23 384.83 139.74 176.56 349.39 193.63
13.000 236.62 192.44 351.66 120.85 166.42 529.74 77.79
14.000 228.98 239.56 448.60 186.05 20,t.09 352.95 132.21
15.000 209.48 176.50 314.91 86.25 144.21 167.33 227.65

16.000 229.15 185.93 341.25 121.24 168.30 348.82 111.03
17.000 238.39 246.16 467.53 212.12 222.14 530.46 281.20
18.000 228.74 179.10 330.67 122.77 121.13 353.41 107.33
19.000 213.60 177.25 317.40 90.32 147.09 169.05 215.45
20.000 228.70 131.28 258.54 37.21 113.37 348.00 149.68
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MATCHED PAIRS FOR T-TEST OF MAD,

GENERATED DATA, NORMAL AND TREND

This appendix lists the matched pairs used in the

T-Tests. In each case the D062 Mean Absolute Deviation

(rAD) was adjusted to 100, and the adjusted focus forecast

MAD was set to a percentage of the adjusted D062 DIAD.

Thus, an adjusted focus forecast MAD less than 100 shows

decreased deviation from actual demand when compared to

the D062 forecasting method. Where output for two types

of generated data are depicted, data are listed in groups

of fifteen.



HATCHED PAIRS FOR T-TEST OF HAD, GENERATED DATA, NORMAL AND TREND

ADJUSTED
FOCUS FOCUS

FORECAST ADJUSTED FORECAST
D062 HAD HAD D062 MAD MAD

54.70 77.30 100.00 141.30
19.60 27.90 1O0.uo 142.30

37.00 51.00 100.00 137.80
99.10 100.40 100.00 101.30
74.90 76.70 100.00 102.40
39.20 54.30 100.00 138.50
30.40 42.30 100.00 139.10
a.90 11.80 100.00 132.60

39.10 54.80 100.00 140.20
36.20 49.80 100.00 137.60
52.90 49.30 100.00 93.20
0.30 0.10 100.00 33.30

77.70 91.30 100.00 118.10
9.70 13.20 lOo.vO 136.10

40.10 55.30 100.00 137.90
2245.50 180.40 100.00 8.00
1071.40 82.20 100.00 7.70
1738.70 249.70 100.00 14.40
322.00 123.90 100.00 38.501909.30 669.00 100.00 35.00

541.20 169.20 100.00 31.30
1108.80 68.80 100.00 6.20
1156.10 573.40 100.00 49.60
705.50 210.70 100.00 29.90
1327.70 239.70 100.00 18.U0
304.40 64.70 100.00 21.30
724.30 174.80 100.00 24.10
620.50 304.80 100.00 49.10
2021.10 205.30 100.00 10.20
5,74.40 62. U 100.00 10.90
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h"

MATCHED PAIRS FOR T-TEST OF MAD, GENERATED DATA, SEASONAL AND CYCLICAL
Lf

ADJUSTED

FOCUS FOCUS

FORECAST ADJUSTED FORECAST

D062 MAD MAD D062 HAD MAD

60.20 52.70 100.00 87.50
82.20 60.30 100.00 73.30

143.80 138.40 100.00 96.20
45.70 40.10 100.00 87.70

226.60 126.00 100.00 55.60
84.80 117.70 100.00 138.80

401.80 388.40 100.00 96.70
28.20 38.40 100.00 136.20

395.40 278.20 100.00 70.40
195.10 184.90 100.00 94.80
230.10 343.20 100.00 149.20
146.40 109.50 100.00 74.80
111.80 97.70 100.00 87.40 1:
56.10 47.70 100.00 85.00

343.30 179.60 100.00 52.30
15.10 19.30 100.00 127.80
59.30 52.90 100.00 89.20
25.80 36.60 100.00 141.90
96.80 71.00 100.00 73.30
12.50 9.60 100.00 76.80
76.10 83.50 100.00 109.10

129.70 139.10 100.00 108.10
5580 34.90 100.00 621.50
7.80 9.00 100.00 115.40

39.90 32.40 100.00 81.20
79.70 70.30 100.00 89.20
48.60 34.60 100.00 71.60
3.30 3.80 100.00 115.20

105.10 97.30 100.00 92.60
26.80 26.30 100.00 98.10
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HATCHED PAIRS FOR T-TEST OF MAD, ACTUAL DATA

ADJUSTED

FOCUS FOCUS

FORECAST ADJUSTED FORECAST
0062 HAD MAD D062 MAD MAD

1240.50 1382.00 100.00 111.40
11.70 10.00 100.00 85.40

842.10 525.70 100.00 62.40
742.10 390.60 100.00 52.60
485.60 153.40 100.00 31.50
511.30 282.70 100.00 55.20
258.80 326.50 100.00 126.10
11.80 12.80 100.00 108.40

11.70 10.00 100.00 85.40

45.60 45.40 100.00 99.50 I.

186.20 258.20 100.00 138.60
1175.70 893.60 100.00 76.00
845.70 820.80 100.00 97.00
12.80 12.80 100.00 100.00

21.10 28.00 100.00 132.70
137.90 144.40 100.00 104.70

2041.30 1279.60 100.00 62.60

29.10 37.30 100.00 128.10
134.60 35.90 100.00 26.60

899.30 605.20 100.00 68.00

636.20 472.20 100.00 74.20

4.10 3.20 100.00 78.00

8.30 5.20 100.00 62.60
10.60 8.10 100.00 76.40

11;10 12.00 100.00 108.10

76.90 65.00 100.00 84.50
417.60 247.10 100.00 59.10

34.70 18.10 100.00 52.10
70.30 77.90 100.00 110.90

213.50 93.70 100.00 43.80

205.30 117.80 100.00 57.30
9.50 8.70 100.00 91.50

8.30 12.20 100.00 146.90
418.40 105.60 100.00 25.20
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MATCHED PAIRS FOR T-TEST OF MAD, ACTUAL DATA (CONTINUED)

ADJUSTED
FOCUS FOCUS

FORECAST ADJUSTED FORECAST
D062 HAD MAD D062 MAD MAD

235.10 137.00 100.00 58.20

31.10 29.70 100.00 95.40

2.60 2.10 100.00 80.70

288.60 79.20 100.00 27.40

102.40 171.80 100.00 167.70

441.90 410.20 100.00 92.80

352.90 246.00 100.00 64.20

42.80 31.70 100.00 74.00

124.00 148.20 100.00 119.50
1382.20 1490.30 100.00 107.80
497.70 321.50 100.00 64.50

1302.80 1164.90 100.00 89.40

3510.20 1873.80 100.00 53.30
30340.10 18167.70 100.00 59.80
1295.60 737.90 100.00 56.90

67.60 56.00 100.00 82.80
119.70 187.20 100.00 156.30

198.30 78.00 100.00 39.30
57.40 45.40 100.00 79.09
47.20 43.70 100.00 92.50

879.20 1592.90 100.00 181.10
60.20 296.60 100.00 58.20
680.20 239.80 100.00 164.90
64.30 86.10 100.00 133.90
128.30 106.00 100.00 82.60
58.40 24.90 100.00 42.60

95.10 621.10" 100.00 65.20

74.70 05.40 100.00 127.70
4777.30 2491.60 100.00 52.10

99593.60 52142.60 100.00 52.30

44.40 21.80 100.00 49.10

572.20 121.90 100.00 21.30

550.00 72.90 100.00 13.30
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Item Number to Stock Number Cross Reference

Item # Stock # Item # Stock #

1 1650000249665 34 1560006527618FL,
2 1650000670183 35 1560006702424FL

1650002277649 36 1560007315439FL
1650004087599 37 1560007789417FL

5 1650004846911 38 1560008632693FL
6 1650006120297 39 1560009530858FL
7 1650006703447 40 7110006317617FL
8 1650006927488 41 4720003452285FL
9 1650007983136 42 5310009605920FL

10 1650007989768 43 5330005719350FL
11 1650007989771 44 4820005293494HS
12 1650009380124 45 1670000354606
13 1660003486524 46 1670003349760
14 1660004910929 47 1670005298712
15 1660005254089 48 1670005544743
16 1660008127329. 49 1670005614421
17 1660008872964 50 1670007251437
18 2945007531454 51 1670008333311
19 6605000641386 52 1670008355952
20 6610008248616 53 1680004855020
21 6620005265581 54 1680006747580
22 6620009023688 55 1680007531346
23 1560000535106FL 56 1680009614666
24 1560003409383FL 57 1730000157963
25 1560005366180FL 58 1730000308387
26 1560005665759FL 59 1730002124500
27 1560005749699 60 1730003869513
28 1560006102612FL 61 1730004923722
29 1560006117608FL 62 1730006058818
30 1560006118913FL 63 1730006139999
31 1560006279194FL 64 5306002079593
32 1560006301722FL 65 5310009229026
33 1560006317627FL 66 6240010184896

67 6640001054386
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